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| . DECLARATI ON
FOR THE RECORD OF DECI SI ON
REMEDI AL ACTI ON AT ZONE B: OPERABLE UNIT 8, LANDFI LL
F. E. WARREN Al R FORCE BASE

A. SITE NAME AND LOCATI ON

The site nane is F. E Warren Air Force Base (FEW, and it is located in Cheyenne,
Woning. This site was placed on the National Priorities List (NPL) in February 1990 and
was assi gned the National Superfund Database identification nunber W5571924179. This
Record of Decision (ROD) addresses renedial actions (RAs) at Zone B: Operable Unit (QU) 8,
Landfill (LF) 5. It prinmarily addresses the groundwater plunme downgradi ent from LF5b, but
al so incorporates prior response actions in Zone B that involved both LF5a and LF5b.

B. STATEMENT OF BASI'S AND PURPGCSE

Thi s deci si on docunment presents the Sel ected Renedy for the groundwater beneath Zone B at
FEW This remedy was chosen in accordance with the Conprehensive Environmental Response,
Conpensation and Liability Act (CERCLA), as anended by the Superfund Arendnents and

Reaut hori zation Act of 1986 (SARA), and, to the extent practicable, the National Ol and
Hazar dous Substances Pol |l ution Contingency Plan (NCP). This decision is based on the

Adm nistrative Record file for this site.

The U. S. Environmental Protection Agency (EPA) and state of Wom ng Departnent of
Envi ronnental Quality (WDEQ, as oversight agencies, concur with the Sel ected Renedy. The
United States Air Force (USAF) is the | ead agency for the site.

C. ASSESSMENT OF THE SITE

The response action selected in this RODis necessary to protect public health or welfare
or the environnent fromactual or threatened rel eases of pollutants or contam nants from
this site which may present an inmnent and substantial endangerment to public health or

wel fare.

D. DESCRI PTI ON OF THE SELECTED REMEDY

The Sel ected Renedy for Zone B includes a groundwater extraction and treatnment systemto
renove and treat groundwater contami nated with trichl oroethene (TCE) originating from
LF5b. The groundwater renediation systemw || address TCE contam nation in groundwater at
and downgradi ent of Zone B, using an estimated four groundwater extraction wells and a
granul ar activated carbon (GAC) treatnment unit. In addition to addressi ng groundwater

cont am nati on downgradi ent of LF5b, the Sel ected Renedy includes previous response actions
at LF5a. The first action was an interimaction at LF5a, in which a landfill cover was
constructed over the LF5a wastes as a presunptive renedy. The second action was a renoval,
i n whi ch nonhazardous wastes fromother landfills on base, including LF5b, were excavated
and co-located on the site of LF5a. The LF5a area was re-desi gnated as the Waste
Co-location Area (WCA) with this renoval. The WCA was designed to neet requirenments for a
final remedy. Excavation of the wastes is expected to result in clean closure of LF5b.

Wil e the Sel ected Renedy addresses the principal threat at the site (i.e., a contam nant
of concern in groundwater), the final renedy will also address renediation or contai nment
of other contanminants that coul d pose an unacceptable risk at the site, through the
incorporation of the WCA Resource Conservation and Recovery Act (RCRA) Subtitle D cover
desi gn.



The nmaj or conponents of the Sel ected Renedy are summari zed as fol |l ows:

. A groundwat er extraction and treatnent systemto treat groundwater contam nated with
TCE originating fromLF5b, consisting of:
- an estimated four (4) groundwater extraction wells
- an estimated two (2) 1,000-pound GAC treatnent vessels
- discharge of treated effluent to the Unnaned Tributary of Crow O eek

. A network of groundwater nonitoring wells to neasure perfornmance of this system

. Construction of the WCA, which will have a RCRA Subtitle D cover that prevents
di rect human or ecol ogi cal contact with non-hazardous wastes and mni m zes
infiltration of water through the deposited wastes (including wastes renoved from

LF5b) .
. Post - cl osure nonitoring and nai ntenance for the previously covered LF5a and the WCA
. Institutional controls to prevent exposure to contam nants and assure effectiveness

of the remedy, including:

- Placenent of restrictive notices in the Base General Plan (BGP), and in particul ar
the Conposite Constraints and Qpportunities Plan (CCOP; a conponent of the BGP),

to prevent groundwater use in the Zone B area, protect the landfill cover, prevent
unaut hori zed access to the WCA, and prohibit unauthorized altering of the punping,
treatnent, discharge, and nonitoring equi pnent

- Review and approval of construction work requests and digging pernmts in Zone B.

- Annual review of the BG (and CCOP) and nodification as needed to assure the
appropriate controls are naintained.

E. STATUTORY DETERM NATI ONS

The Sel ected Renedy is protective of human health and the environment, conplies with
federal and state requirenents that are applicable or relevant and appropriate to this
remedi al action, is cost effective, and utilizes permanent solutions and alternative
treatnment (or resource recovery) technol ogies to the maxi mumextent practicable. This
determinati on was made by the USAF and has been concurred with by EPA and WDEQ

This remedy al so satisfies the statutory preference for treatnent as a principal elemnent
of the remedy (i. e., reduces the toxicity, nobility, or volume of hazardous substances,
pol lutants, or contami nants as a principal elenent through treatnent).

Because this remedy will result in hazardous substances, pollutants, or contam nants

remai ning on site above levels that allow for unlimted use and unrestricted exposure, a
statutory review will be conducted within five years after initiation of renedial action
to ensure that the renedy is, or will be, protective of human health and the environment.



F. DATA CERTI FI CATI ON CHECKLI ST

The following information is included in the Decision Summary section of this ROD.
Addi tional information can be found in the Admnistrative Record file for this site.

. Chem cal s of concern and their respective concentrations.

. Basel ine risk represented by the chem cals of concern.

. Cl eanup | evel s established for chem cals of concern and the basis for these |evels.

. How source materials constituting principal threats are addressed.

. Current and reasonably anticipated future | and use assunptions and current and
potential future beneficial uses of groundwater used in the baseline risk assessnent
and ROD.

. Potential |and and groundwater use that will be available at the site as a result of

the Sel ected Renedy.

. Esti mated capital, annual operation and mai ntenance (Q&, and total present worth
costs, discount rate, and the nunber of years over which the renedy cost estinates
are projected.

. Key factor(s) that led to selecting the renedy (i.e., describe how the Sel ected
Remedy provides the best bal ance of tradeoffs with respect to the bal ancing and
nodi fying criteria, highlighting criteria key to the decision).



G. AUTHORIZING SIGNATURES

The undersigned representatives concur with the Record of Decision for the Selected Remedy at
Zone B: Operable Unit 8, Landfill 5, F. E. Warren Air Force Base, Wyoming,.

/13 Sfi"é/

DATE

The Civil Engineer
DCS/Installations & Logistics
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G. AUTHORIZING SIGNATURES

The undersigned TEPFE:SEIIEUW:S concur w1ﬂ1 the Record of Decision for the Selected Remedy at Zone B:
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G. AUTHORIZING SIGNATURES

. The undersigned representatives concur with the Record of Decision for the Selected Remedy at Zone H:
OUE, LFS, F.E. Warren Air Force Base, Wyoming.

Dt psttor— Aot /fon

MAX H. DODSON DA
ASSISTANT REGIONAL ADMINISTRATOR

ECOSYSTEMS PROTECTION AND REMEDIATION

U.S. ENVIRONMENTAL PROTECTION AGENCY - REGION 8

Papge 5
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1. DECI SI ON SUMVARY
FOR THE RECORD OF DECI SI ON
REMEDI AL ACTI ON AT ZONE B: OPERABLE UNI'T 8, LANDFILL 5
F. E. WARREN Al R FORCE BASE

A. SITE NAME, LOCATI ON, AND DESCRI PTI ON

F. E Warren Air Force Base (FEW occupies 5,866 acres i nmedi ately adjacent to and

hydr ogeol ogi cal | y upgradi ent of the west side of the city of Cheyenne, Woning (Figure 1).
FEWwas pl aced on the National Priorities List (NPL) on February 21, 1990 and was assigned
the National Superfund Database Identification Nunber W¢5571924179. Zone B is | ocated

al ong the sout hwestern boundary of the base, north of MIlitary Road and the Fair Acres
subdi vi si on, south of the Weapon Storage Area (WSA), and bi sected by Cheyenne Road
(Figures 1 and 2).

Zone B enconpasses an area identified as Operable Unit 8 (OU8). OU8 is one of 13 QUs that
will be investigated. QUS contains Landfill (LF) 5, which is subdivided into two subunits—
LF5a and LF5b, and the contam nated groundwater associated with LF5b. A third subunit
within QUS, referred to as LF5c, was determ ned during the Zone B Renedi al Investigation
(RI') not to be a landfill. Zone B al so contains the helicopter |anding area. D anmond Creek
is located to the north of LF5, and an Unnaned Tributary to Crow Creek is present and

ext ends beyond Zone B, just north of LF5b (Figure 2).

The LF5 subunits include an area of approximately 21 acres. Landfills 5a and 5b conprise
an area of approximately 15 acres and 6 acres, respectively (USAF 1995). The LF5 area
occupi es a topographic high relative to the rest of the base at an el evation of 6,200 feet
above nean sea level (msl). Zone B is characterized by rolling hills that gradually slope
towards the Unnamed Tributary to the southeast. The topography at LF5b gradually slopes to
the east and north towards the Unnamed Tributary (Figure 2).

The United States Air Force (USAF) is the | ead agency for inplenenting Conprehensive

Envi ronnent al Response, Conpensation and Liability Act (CERCLA) requirenments at FEW The
USAF provi des docunents to the U S. Environmental Protection Agency (EPA) and Wom ng
Department of Environmental Quality (WDEQ for review and concurrence. The Defense

Envi ronnent al Restoration Program (DERP) provides for cleanup of Departnent of Defense
(DCD) hazardous waste sites at operating installations and fornerly used defense sites.
The Air Force's cleanup programunder the DERP is the Installation Restorati on Program
(IRP). The overall programgoal of the IRPis to clean up previously contam nated areas to
an acceptable level of risk. Site activities conducted under the I RP are supported by
funds fromthe Defense Environnental Restorati on Account (DERA).

B. SITE H STORY AND ENFORCEMENT ACTI VI TI ES

H storically, FEWhas served a nunber of military functions, including cavalry outpost,
quarternmaster depot, and intercontinental ballistic nmissile (ICBVM operations base.
Operations began at the U. S. Arny outpost naned Fort D. A Russell in 1867. The nane was
changed to Fort F. E Warren in 1930. The Fort was a najor training facility during and
after Wrrld War n. Fort F. E. Warren was transferred to the newy formed USAF in 1947. FEW
underwent extensive renovation after Wrld War n. The najority of the Arny training
facilities were torn down and not replaced. Construction since that time has centered on
facilities for the USAF operations. Beginning in 1958, FEWbecane a Strategic Air Comrand
base. Since then, FEWhas served as an operations center for (1) the Atlas ICBM (2) the
Mnuteman | and |11, and (3) the Peacekeeper (MX) | CBMs. FEWwas part of Air Conbat
Command from 1992 to 1993, and in July 1993, becane part of Space Comrand.

Based on historical records and previous site investigations, LF5a and LF5b operated from
approxi mately 1956 to 1970 and consi sted of several burn pits and a series of trenches.
Ref use from FEW shops and housi ng areas was transported to the landfill area on a daily



basis and deposited in burn pits, where waste was burned for volune reduction. Burn pit
resi due was renoved fromthe pits and placed in disposal trenches, which were then covered
with soil. Trenches were estinmated to be 15 to 20 feet deep and up to 600 feet |ong (USAF
1995). The refuse disposed in LF5a and LF5b was reported to be donestic waste and shop

wast es including solvents, waste oils, ethylene glycol, silicone oil, hydraulic fluid
waste JP-4 jet fuel, batteries, expired pesticides, paints, ashestos insulation, and
incinerator ash. The volune of fill was estinmated at 600,000 cubic yards, but it is not

known whet her this volune includes LF5b. During a field reconnaissance in 1992, ash
cinders, and construction debris were observed on the surfaces of the landfills.

Based on an installation-w de records search perfornmed during 1985 (Engi neering Sci ence
1985), LF5 was identified as a potential source of contam nants to the environnent. On
February 21, 1990, the EPA placed FEWon the NPL, which brought it under the federal
facilities provisions of Section 120 of CERCLA. On Septenber 26, 1991, the USAF, EPA
(Region VI11), and the state of Wonming signed a Federal Facility Agreenent (FFA) to
performinstal |l ati on-w de environnental investigations and restoration. The FFA is
required by Section 120 of CERCLA. The FFA provides the framework for EPA and WDEQ
oversi ght of continuing renedial investigations at FEWand further identifies the USAF
investigation activities and schedul es

A Record of Decision (ROD) for an InterimRenedial Action (IRA) for LF5a was signed in
Novenber 1996. Due to potential releases of hazardous materials fromLF5a, a conposite cap
with an active gas-venting systemwas selected as the |RA. The cap was installed at LF5a
in 1998 and designed to minimze noisture infiltration using a | ow perneability, conpacted
cover overlain by a stable topsoil |ayer supporting native vegetation. The IRA identified
in the ROD was nodified through an Expl anation of Significant Differences (ESD) in
Novenber 1998. The ESD provided for elimnation of the gas venting system because it was
determ ned that the gases generated by the landfill were mninal and did not require an
active venting systemunder applicable or relevant and appropriate regul ati ons (ARARs).
Post - cl osure nonitoring and nai ntenance for the cover began in April 1999

A renoval action for LF5b was scheduled for initiation and was conpleted in the year 2000.
Waste renoved from LF5b was relocated to the Waste Co- location Area (WCA), fornerly

desi gnated as LF5a. Because wastes were excavated, LF5b is expected to achieve "clean
closure,” which will result in no limtations on exposure or access to the LF5b surface
area. The clean closure is therefore incorporated into the Sel ected Renedy for Zone B

A records search and review of avail abl e docunents did not confirmthe existence of LF5c.
Aerial photo reviews, geophysical surveys, and exploratory trenching were perforned to
assess suspected waste material at LF5c. The aerial photos and historical records
identified old officers' quarters in this area from 1941 to 1960, after which tine they
wer e denol i shed. Trenching identified building denolition materials (bricks, concrete
slabs, etc.) in the near surface (0-2.5 feet bel ow ground surface [bgs]) which are
believed to be associated with the denolition of these buildings. No landfill nmaterial was
encountered during the trenching conducted at LF5c and clean soils were present bel ow the
debris. Also, there were no witten records regardi ng LF5c operations (USAF 1995).

Zone B has had no cited violations under federal or state environnental regulations or
statutes, including CERCLA. There are no past or pending lawsuits relating to site
cl eanup

C. H GHLI GHTS OF COMMUNI TY PARTI CI PATI ON

The USAF has prepared and inplenented a community relations plan (CRP) in accordance with
CERCLA requirenents and the FFA. The CRP describes community invol verrent activities that
the USAF will undertake during renedial activities at FEW The USAF has fol |l owed the
requi renents of the CRP, including issuing periodic fact sheets, holding public neetings,
and providing the opportunity for public coment throughout the cleanup process.



The Administrative Record has been filed at two | ocations: the FEW Environnental
Restoration Managenent Ofice and the Laram e County Public Library. The Final Zone B R
report was issued August 2000 and the Final Zone B Feasibility Study (FS) report was

i ssued Decenber 2000. The USAF prepared and distributed one fact sheet describing the
preferred alternative for Zone B to all persons or groups identified on the CRP nmiling
list. The fact sheet was nuailed on 13 Decenber 2000. Currently, the mailing list has
approxi mately 1,300 |istings.

The announcenent of commencenent of the public comment period and public neeting for this
ROD was nade on 13 Decenber 2000 through press rel eases and notices in the Woni ng

Tri bune- Eagl e. The public coment period was 20 Decenber 2000 to 19 January 2001 and a
public neeting to discuss this ROD was held in Cheyenne, Wom ng on 9 January 2001. One
menber of the public attended the neeting and no comments on the Zone B Proposed Pl an were
recei ved. Proposed Plan Oficial transcripts of the public neetings were prepared and
placed in the Adm nistrative Record.

On a nonthly basis, Restoration Advisory Board (RAB) neetings were held in Cheyenne. The
RAB updates attending community nenbers on the status of investigative activities and the
deci si on-maki ng process, solicits input fromnenbers, and provides training and tours to
the nenbers. The RAB nenbers were briefed periodically on Zone B:. QU8, LF5 and were
specifically consulted on the preferred alternative in the 14 Novenber 2000 RAB neeti ng.
RAB nenbers asked questions, but offered no corments specifically supporting or opposing
the preferred alternative.

D. SCOPE AND ROLE OF OPERABLE UNI'T

QU8 is one of 13 QUs that are being addressed under the ternms of the FFA. The OUs are at
various stages in the investigation and cl eanup process. Early response actions, including
interimrenedi al actions and renpval actions have been conducted at Q)2, OUJ3, OUS, O and
QU1l to date. These response actions will be consistent with the final actions sel ected.
This is the fourth ROD for a final remedy at FEW The OUs identified at FEWare:

. QU1 Spill Sites 1 through 7 Soils

. Q2 Spill Sites 1 through 7 G oundwater, Fire Protection Training Area (FPTA) 2
G oundwat er, Plunes A through E G oundwat er

. QU3 Landfill 6 (Al Media)

. QU4 Acid Dy Wlls (Al Media)

. Ok FPTA 2 Soils

. QU6 Open Burning/ Open Detonation Area (OBCDA) (Al Media)

. QU7 Firing Ranges (Al Media)

. QU8 Landfill 5 (Al Media) - (The subject of this ROD)

. 09 Landfill 2 (Al Media except groundwater which is addressed as part of QU2)

. QU10 FTPA 1 and Landfill 7 (Al Media except groundwater which is addressed as part
of QU2)

. QU11 Landfill 3 (Al Media)

. QU12 Landfill 4 (Al Media)

. Q13 Plunes A through E (Sources)

For managenent purposes, FEWwas divided into five zones: A through E. The delineation of
the zones is based on geographic features (e.g., surface water drainages) and

di stinguishing features (e.g., prom nent features such as LF5). A zone nay consist of one
or several QUs. hi the case of Zone B, it includes only QUS.

There have been three previously conpleted RODs for final renedies at FEW The QU4 ROD was
signed on 30 Decenber 1992 and addressed the contanination associated with an acid dry
well at the old transportati on conpl ex. Based on previously conpl eted contani nated soil
renmoval , the baseline risk assessnent indicated no significant risk to human heal th and
the environnent. Therefore, no further action was required at this site.



QUS addressed the Fire Protection Training Area #2 (FPTA2) soils. The ROD for this QU was
signed on 4 Novenber 1994 and al so indicated no further action required based on the risk
assessnent findings of no significant risk to human health and the environnent. As part of
this decision, the groundwater beneath FPTA2 was nade part of QU2 basew de groundwater.

The QUL RCD was signed on 9 August 1995 and addressed the contaminated soils at spill
sites 1 through 7. The risk assessnment conducted for this QU indicated that there was no
significant risk to hunman health and the environnment; therefore, the ROD indicated that no
further action was required for the soils at these sites. However, the groundwater beneath
these sites was not included and it was al so nade part of OJ2, which is presently in the

i nvestigation phase of the cleanup process.

The remaining OUs will be investigated and RODs conpleted in the foll owing general order:
OUB8-2001, QU11-2001, QU3-2001, QUG-2002, QU9-2003, QU12-2003, QU10-2004, QUL3-2004,

QU2- 2005, and QU7-2009. Presently, the OJU8 design investigation activities are schedul ed
to begin in Fall 2001, and design activities are schedul ed for conpletion in Spring 2002
with inplenentation of the renedy in |late 2002 and early 2003.

Cl eani ng up contam nated groundwater represents the |ast remaining action for Zone B. A
1996 InterimRCD provided for a landfill cover that was placed over LF5a in 1998 to
mnimze infiltration throughout the landfill and prevent direct exposure to waste. LF5b
was excavated in its entirety during 2000 to renove any contam nant sources and the waste
noved to the WCA per the 2000 Action Menorandum (USAF 2000c). The Renedi al Action

bj ectives (RAGs) are to restore groundwater to beneficial use and incorporate the WCA and
LF5b renoval into the final remedy. Together, these actions conprise the final action for
Zone B that will neet the RAGs and will pernmanently reduce the toxicity, mobility, and

vol ume of the contam nation w thin Zone B.

E. SI TE CHARACTERI STI CS
Conceptual Site Mdel

The conceptual site nodel (CSM) for Zone B identified LF5b waste as the primary source of
TCE in groundwater. This landfill waste was situated within geologic naterials primarily
consi sting of interbedded clays, silts, sandy silts, and silty sands. The princi pal

contami nant rel ease nmechanismis assumed to have been | eaching of buried waste w thin LF5b
and subsequent infiltration to groundwater. G oundwater in the area of LF5b is
approximately 10 to 15 feet bel ow the ground surface and aquifer materials consist of

i nterbedded clays, silts, sandy silts, and silty sands. LF5b is no |onger a source of
current or future contamination to the surroundi ng environment due to the excavati on and
renmoval of the landfill in 2000 and expected clean cl osure.

M grati on of contami nated groundwater fromLF5b is controlled by |ocal hydraulic gradients
that trend in a northeasterly direction toward Unnaned Tributary. Typical horizontal
gradients are approximately 0.01 feet/foot. Using this data and an average hydraulic
conductivity value of 7.4 feet/day, a typical groundwater velocity of 0.37 feet/day (135
feet/year) was cal cul ated. As contam nated water m grates downgradi ent of LF5b, enpirical
data and nodel simulations indicate that contam nant concentrations attenuate due to
natural processes of volatilization, dilution, and adsorption.

Figures 3 and 4 depict the human heal th and ecol ogi cal CSMs for Zone B. These nodel s
illustrate the primary contam nation source (landfill waste), rel ease mechani sns, exposure
pat hways, migration routes, and potential human and ecol ogi cal receptors. These CSMs form
the basis for the risk assessment conducted for the site (see Section G bel ow).

Site Overview

Zone B is defined as that portion of FEWnorth of MIlitary Road/ Fair Acres subdivision
al ong the sout hwestern boundary of the base, south of the WSA, and bi sected by Cheyenne



Road (Figure 2). Zone B contains a total of 275 acres, including the LF5 subunits,

adj acent areas, and the helicopter landing area. Danond Creek is located to the north of
LF5, and an Unnaned Tributary to Crow Greek is present within the confines of LF5, just
north of LF5b.

The LF5 subunits include an area of approximately 21 acres. Landfills 5a and 5b conprise
an area of approximately 15 acres and 6 acres, respectively (USAF 1995). The LF5 area
occupi es a topographic high relative to the rest of the base at an el evation of 6,200 feet
above nsl. Topographic contours for Zone B are shown on Figure 2. Zone B is characterized
by rolling hills that gradually slope towards the Unnaned Tributary to the southeast. The
t opography at LF5b gradually slopes to the east and north towards the Unnaned Tributary.

In general, groundwater surface elevations mmc surface topography, with an east-
northeasterly flow direction fromtopographically higher areas toward Crow Creek. Regiona
groundwater flow follows the regional surface water flow direction (USGS 1967; Cri st
1985). Recharge to the aquifer occurs by infiltration of |ocal precipitation and
upgr adi ent sources.

G oundwater flow directions in the Zone B area are generally from southwest to northeast.
The hydraulic gradient in this area ranges from0.008 to 0.03 feet/foot, as shown in the
potentionetric surface neasured during Phase 1 of the Rl (Septenber 1999). The typica

hori zontal hydraulic gradient is approximately 0.01 feet/foot. This is consistent on a
seasonal basis, and there is no evidence for reversals in the groundwater gradient. Site
data suggest that the aquifer is recharging in higher elevations and reaches of the
Unnaned Tributary, and dischargi ng eastward toward the | ower reaches of Unnaned Tributary.
This hypothesis is further supported by the "gaining" nature of the Unnaned Tributary as
it travel s downstream east-nort heast.

Water levels in wells fluctuate seasonally an average of several feet, and can rise and
fall as nmuch as 5 feet following periods of high precipitation and dry periods. The
greatest fluctuation in groundwater elevation at any of the Zone B wells during the period
of record (up to 8 years) is approxinately 8.1 feet (Wl MN265).

Hori zontal hydraulic conductivity was determ ned by aquifer tests conducted during the
Focused RI (USAF 1995) and Zone B R (USAF 2000a). The neasured hydraulic conductivity
ranges from0.007 to 198 feet/day. A geonetric nean of 7.4 feet/day was calculated in the
Zone B R (USAF 2000a). Using the geonetric mean of horizontal hydraulic conductivity, the
typical value for the hydraulic gradient (0.01 feet/foot), and an assuned effective
porosity of 20 percent (USAF 1991), a horizontal groundwater velocity was calculated to be
approxi mately 0.37 feet/day (135 feet/year). However, due to the highly variable nature of
site geologic conditions, site groundwater velocities are expected to vary considerably.

Crow CGreek and two of its tributaries, an Unnaned Tri butary and D anond COreek, drain nost
of the southern part of FEW D anond Creek is perennial along nost of its length. It
appears to be hydraulically connected to the shall ow groundwater systemas a di scharge
location as it is primarily a gaining stream Crow Oreek and Dianond Creek are present to
the north of Zone B and the Unnaned Tributary neets Crow Creek approxinately one mle
downstream of Zone B. Wthin Zone B, the Unnaned Tributary of Crow Creek has alternating
reaches that are perennial, intermttent, and epheneral (USAF 1995). The Unnaned Tri butary
is shallow, has a minimal flow, and is overgrown with grasses and bushes in the vicinity
of LF5b. No fl oodpl ai ns exist along the Unnaned Tributary.

Surface water in Zone Bis present in the formof streamflow and groundwat er seeps. The
sources of streamflow include runoff fromprecipitation and di scharge from groundwat er

G oundwat er seeps occur where the groundwater surface intersects the ground surface. These
seeps are evident along the Unnaned Tributary and are identified by growhs of aquatic
vegetation (e. g., cattails) or seasonal pooling of water

The banks of the Unnaned Tributary support riparian vegetation, including some wetland
areas. The habitat ranges of several federally-listed threatened, endangered, or candidate



species are known to be present at FEW Several |isted species are potentially present in
these riparian areas (Prebl es Meadow Junpi ng Mouse and Col orado Butterfly Plant). Areas of
hi storical or archaeol ogi cal inportance have not yet been surveyed in this area, but will

be identified prior to construction

Site Sanpling

Field investigations were conducted in three phases during 1999 and 2000 as part of the R
for Zone B. The investigations were conducted because previous investigations had
identified four areas of contam nation in the shall ow groundwater in Zone B, near the
west ernnost part of LF5a and north, northeast, and southeast of LF5b. The sanpling
strategy was devel oped to neet the following data quality objectives devel oped in
conjunction with EPA and WEQ

. Del i neat e di nensions of LF5b and LF5c

. Eval uate nature and extent of contam nation of landfill nmaterials, surface
contamnation lateral to and downwi nd of landfills, and subsurface contam nation
lateral to landfills

. Assess the nature and extent of groundwater contami nation in Zone B

. Devel op a conceptual hydrogeol ogi c nodel to evaluate if off-base TCE contami nation
is related to LF5

. Estimate the potential for risk to hunman health and the environnent
. Col l ect data to support potential FS alternatives

In brief, the field programincluded the installation of new groundwater monitoring wells,
waste characterizations, collection of geologic and hydrogeol ogi ¢ data, and collection and
anal yses of groundwater, surface water, sedinent, and surface and subsurface soil sanples.

Al sanples were anal yzed for volatile organi ¢c conpounds (VOCs), senmivolatile organic
conmpounds (SVQCs), organochl oride pesticides, polychlorinated bi phenyls (PCBs), and netals
(except surface soils, where VOCs were not included), along with other standard
groundwat er paraneters

Sanpling Results: Nature and Extent of Contamination

Surface and subsurface soil contam nants included SVOCs, organochl orine pesticides, and
netal s. These contaminants are distributed in the vicinity and downw nd (sout heast) of
LF5a and LF5b. SVOCs were detected in subsurface soils at a nmaxi numconcentration of 4.7
mlligrans per kilogram (ng/kg). O ganochlorine pesticides were detected at concentrations
of 7.41 ny/kg or less in surface soils. Metals were also detected in surface and
subsurface soils at | ow concentrations. The pesticide detections are likely a result of
pesticide applications associated with FEWpest nanagenent activities. A specific source
of nmetals and SVOCs i s not apparent.

In groundwat er, TCE, bis(2-ethyl hexyl) phthalate (a comon | aboratory and field

contam nant), and nitrates were observed at concentrations above federal naxi mum

contam nant levels (MCLs). TCE is the nobst wi despread groundwater contam nant and occurs
at the highest concentrations anong the detected VOCs; it was detected at a nmaxi num
concentration of 76 mcrograns per liter (ug/ L). TCE was detected above MCLs at seven
wells in Zone B during Phase 1, Phase 2, and Phase 3. Bis(2-ethyl hexyl) phthal ate

det ections were not consistent between sanple events and a distribution pattern of
detections is not apparent. Therefore, bis(2-ethylhexyl) phthalate is not site related
but is considered to be a laboratory or field contaminant. N trates appear to be
originating off base to the southwest of the base



As discussed in the Rl Report (USAF 2000a), a second TCE plune was identified about 200
feet north of the LF5b TCE plune. This plume is assunmed to have a separate, off- site
source as evidenced by the TCE concentrations |ocated hydraulically upgradi ent of LF5b and
at the edge of the base property (e. g., wells MWM020 and LF5-102). The hi ghest reported
TCE concentration in this plume was 10.4 ug/L detected in well LF5-103D. The pl une extends
for a length of approxi mately 1,400 feet and has an average wi dth of 150 feet.

Based on contam nant distribution and direction of groundwater flow, the contam nant
source i s understood to be hydraulically upgradi ent of LF5b and | ocated off base. Because
of the off-base origin of the contam nant source, this plune is not being addressed for
cleanup in this Zone B FS

Surface water contam nants include VOCs and netals. As in soils, contaninant
concentrations were low. The distribution of contam nants is not indicative of specific
sources within Zone B, except for TCE, which is likely emanating fromLF5b and/or the
of f-base source

Sedi nent contam nants include VOCs, SVOCs, pesticides, and netals. The source of TCE, and
cis-1,2-dichloroethene (DCE) is likely attributed to Zone B or the off-base source. The
detection of bis(2-ethylhexyl) phthalate is not attributed to Zone B, but, as in
groundwater, is considered to be a |aboratory or field contam nant. Metals were not
detected at concentrati ons exceedi ng FEW background | evel s in sedi nent.

Contami nated groundwater is relatively shallow, with a naxi nrum esti mated depth of

approxi mately 50 feet bgs. Figures 5, 6, and 7 depict the lateral and vertical extent of
the TCE plune. The lateral dinmensions of the TCE plune with concentrations exceeding the
MCL are approximately 1,000 feet by 300 feet. Figures 5, 6, and 7 depict the lateral and
vertical extent of the TCE plune. For purposes of calculating the contam nant nass, an
average depth of 40 feet bel ow the potentionetric surface and an average TCE concentration
of 15 ug/L were assuned. Using the above data, an effective porosity of 0.2, and kriggi ng
nmet hods, the total volune of contami nated water in the LF5b plune was cal cul ated to be
1.735 x 10+7 gallons and the cal cul ated contam nant nmass determned to be 2.2 pounds.
Additional details regarding the nature and extent of contami nation can be found in the
Zone B Rl report (USAF 2000a).

G oundwat er Model i ng

G oundwat er flow and transport nodeling was conducted to i nprove the understanding of the
site hydrogeol ogi ¢ and groundwater contami nant conditions and to simulate various renedi a
alternatives. Detailed description of the nodel's devel opment can be found in Appendix A
of the Zone B FS (USAF 2000b).

A steady state groundwater flow nodel for Zone B was devel oped usi ng MODFLOW the USGS
finite difference code. This nodel covers an area of about 3000 feet by 2000 feet, and is
orientated with the prinmary groundwater flow direction. The nodel is conprised of two

| ayers based on the assunption that no distinguishable hydrostratigraphy is found at the
site. The groundwater potentionetric surface was interpreted fromthe neasured hydraulic
heads in Septenber 1999 (Figure 5). These data were used as the target for node
calibration, assum ng that mnor seasonal groundwater fluctuation is negligible in
assessing contaminant mgration. The bottom of nodel Layer 1 is assuned to be 40 feet

bel ow the interpreted potentionetric surface and the bottom of nodel Layer 2 is assuned to
be 40 feet bel ow the bottomof Layer 1. Boundary conditions for all sides of the node
dormai n were assuned to be prescribed head boundary conditions with specified values as
sane as the interpreted potentionetric surface at the boundari es.

The flow nodel was calibrated to the interpreted potentionetric surface using the depth-
wei ght ed average hydraulic conductivity that ranges from3 to 30 feet/day. An autonated
groundwat er nodel calibration package MODAC (Quo and Zhang 2000) was used. The final area
groundwat er recharge rate was calibrated as 1.0 inches/year in the area of recharge
(majority of area) and -0.5 inches/year along the Unnaned Tributary to reflect



evapotranspiration along the creek. The calibrated potentionetric surface generally
nmat ches the interpreted one, which indicates that the sinulated hydraulic heads match the
neasur ed hydraul i ¢ heads.

The three-di nensi onal groundwater solute transport code MIDMB (Zheng and Wang 1998) in
conjunction with MODPATH, a particle tracking code, was used to sinmulate the TCE pl une
mgration in groundwater. Various conditions were nodeled to evaluate the potential effect
of renedial alternatives. Assunptions applied in the solute transport nodel include:

. No source was sinulated, reflecting the condition that LF5b has been excavated

. The interpreted horizontal TCE plune based on Septenber 1999 neasurenents was
assuned to be the initial concentration distribution in the upper 40 feet of the
saturated zone (Layer 1).

. Longi tudi nal and transverse dispersivity values are assuned to be 2.0 feet and 0.2
feet, respectively.

. No bi odegradati on was sinul at ed

. The retardation factor was cal cul ated as 3.1 based on assuned paraneters for soil
density, effective porosity, fraction organic carbon, and Koc

No calibration was performed for the transport nodel. The transport nodel sinulates the
future plune migration under either natural conditions or active renedial conditions. The
initial concentration distribution is assuned to be the same as the 1999 conditi ons

wi thout the presence of the contam nant source. The natural attenuation simulation
indicates the TCE plune is nobile, and the TCE concentrations will be continuously
decreasing over time within the noving plune. This is consistent with enpirical data in
that the observed high concentrations in the center of the plune have continuously
decreased between 1994 and 2000. Enpirical data supporting natural attenuation are
presented in the Focused Renedial Investigation for Qperable Unit 8: Zone Bat F. E
Warren Air Force Base, Wom ng; the Renedial Investigation for Qperable Unit | at F. E
Warren Air Force Base, Woming; the Zone B Final Treatability Study Report, F. E. Warren
Air Force Base, Womi ng; the Zone B Shutdown Monitoring (9/18/96, 10/2/96 and 10/ 3/ 96,
respectively); and the Zone B - Field Activities Report Surface Water Sanpling (4/17/97
and 6/ 16/97). These reports can be found in the Adm nistrative

Record.

The human/ ecol ogi cal popul ations that could be affected are identified in conceptual site
nodel s (Figures 3 and 4). The risk assessnent identified no quantifiable risk for either
hunmans or the environnent.

F. CURRENT AND POTENTI AL FUTURE LAND AND WATER USES

Currently, Zone B supports industrial and open space uses. The site includes the WA
(LF5a), the helicopter |anding area and administrative buildings in the southeast corner,
and the remedial action related uses occurring at LF5a, LF5b, and scattered nonitoring
wel | and sanpling | ocations. Cheyenne Road bisects the site fromnorth to south, and
Artillery Road branches off Cheyenne Road to the east. The remainder of the site is
undevel oped open space

Access to LF5 in Zone Bis not permtted without clearance fromthe WSA. Mi ntenance,
security, pest control, and |andscapi ng personnel nay occasionally work in Zone B. Primary
human activities in the landfill area are security activities at the WA

Current adjacent |and uses include the 80-acre Fair Acres residential subdivision, |ocated
approxi mately one-half nile to the south of LF5a; undevel oped open space to the west; the
WBA to the north; and open space and base administrative buildings to the east and



sout heast .

The FEW Base CGeneral Plan (BGP) depicts both present and future use of Zone B as open
space and industrial (including airfield pavenent). The current land use is presuned to be
the reasonably anticipated future | and use. Although future residential use is not planned
within Zone B, it was considered as a scenario for risk assessment purposes.

Zone B ground and surface waters are currently not used for human consunption or
recreation, but support wildlife. Athough the regional aquifer has been inpacted by the
LF5b TCE plune, restrictive notices in the BGP prevent the use of the groundwater as
drinking water. Furthernore, drinking water at FEWis supplied by the municipality of
Cheyenne. The groundwater within Zone B eventual |y di scharges to downstream surface water
tributaries or occasional surface seeps.

Surface water in Zone Bis present in the formof streamflow and groundwater seeps. The
Unnaned Tributary to Crow Oreek that traverses the site is shallow, has a mininmal flow,
and is overgrown with grasses and bushes. It is not known whether groundwater beneath the
landfills discharges into the Unnaned Tributary.

It is highly unlikely that future use of the site's groundwater or surface water wll
differ fromthe current use, since the Unnaned Tributary is a Uass 4 surface water, and
no future demand for drinking water is anticipated. Minicipal drinking water supplies are
readily avail abl e and woul d be used for any construction by the USAF, so the use of
contam nated groundwater is unlikely unless the base closed or otherw se transferred the
property to the private sector. Since this scenario is not a foreseeable event, no tine
frame or location of withdrawal can be identified.

G. SUMMARY OF SI TE RI SKS

The baseline risk assessnent (BRA) estimates what risks Zone B poses if no action were
taken. It provides the basis for taking action and identifies the contaninants and
exposure pathways that need to be addressed by the renedial action. This section of the
ROD sunmarizes the results of the baseline risk assessment for Zone B. The BRA for Zone B
was conducted in accordance with the Baseline R sk Assessnent Scopi ng Docunent (USAF
1999b) .

Human Health R sk Assessnent

Identification of Chemicals of Potential Concern and Chenicals of Concern. Chem cals of

Potential Concern (COPCs) were selected fromdetected chemicals in each sanpl ed nmedi um

surface soil, subsurface soil, groundwater and surface water and sedinent in the Unnaned
Tributary. COPCs in nedia not sanpled (e. g. air) were identified fromrel evant sanpl ed

medi a. Attachment 1 summarizes the sel ection of COPCs. Chem cals of Concern (CCCs) then

were selected fromthe COPCs through a quantitative risk eval uation.

Detected chemcals in surface soil, subsurface soil, and surface water and sedinent in
Unnaned Tributary that were not essential nutrients and that exceeded background |evels
and EPA Region H risk based concentrations (RBCs) (adjusted to a hazard quotient [HJ of
0.1 for noncarcinogens) were selected as COPCs. The COPCs identified for quantitative

eval uation were barium calcium nanganese, and TCE in Unnaned Tributary surface water. No
COPCs were identified in surface soil, subsurface soil, or sedinent. Al quantitative risk
assessnent results were below a hazard index of 1 and bel ow EPA's target cancer risk range
of 1E-06 to 1E-04, and the State of Womnming' s lifetine excess cancer risk factor of 1E-06.
Therefore, no COCs were identified in surface soil, subsurface soil, and surface water

and sedinment in the Unnaned Tributary.

Detected chemicals in groundwater, including TCE, were not conpared the Region in RBCs for
tap water because direct contact with groundwater is an inconplete pathway in Zone B.
However, VOCs, including TCE, could volatilize fromgroundwater and infiltrate through



residential basenents into indoor air, which is a potentially conplete pathway in Zone B.
For each detected VOC that could volatilize into air, including TCE, the naxi mum
groundwat er concentration (76 ug/L for TCE) was used to nodel indoor air concentrations
that could potentially result fromVQOCs volatilizing out of groundwater and infiltrating
into residential basenments. The estinated maxi mumindoor air concentration for each

chem cal was then conpared to the Region H RBC for anbient air (adjusted to an HQ of 0.1
for noncarcinogens). Al six of the VOCs detected in Zone B groundwater, including TCE
were elimnated as COPCs because their nodel ed maxi mum i ndoor air concentrations did not
exceed Region H RBCs for ambient air. Therefore, there are no COPCs or COCs for

gr oundwat er .

Exposure Assessment. LF5b is considered the prinary source of contam nants in Zone B

H storically, contam nants nay have been transported from LF5b through percol ation of

| eachate or liquid waste to vadose zone soil and groundwater, or through w ndbl own
transport of contam nated dust to surrounding soil. Currently, waste from LF5b has been
renmoved and relocated to the Waste Co-location Area (fornerly LF5a). Because wastes were
excavated, LF5b is expected to achieve "clean closure" and is no longer a source of Zone B
contam nants. Based on current and future | and-use scenarios, receptors identified in Zone
B were current/future on-site utility workers, current/future on-site child and adul t
recreational visitors, and hypothetical future on-site child, adult, and youth residents.
Section K 2.2 of the BRA (USAF 2000a) contains a conplete discussion of the Zone B
exposure assessment.

Uility workers were assunmed to work for short durations in Zone B and considered for
exposure to Zone B surface and subsurface soil. However, no COPCs with toxicity val ues
were identified in Zone B surface or subsurface soil. Therefore exposures of utility
workers were not evaluated further in the human health risk assessment.

On-site child and adult recreational visitors were considered for ingestion, dermal, and
i nhal ati on exposure to Zone B surface soil and dermal and ingestion exposure to surface
wat er and sedi nents in Unnaned Tributary. Because no COPCs with toxicity val ues were
identified in Zone B surface soil or sedinments in Unnaned Tributary, the surface soi
ingestion, dernal and inhalation and the sedinent ingestion and dermal pathways were

i nconpl ete and were not evaluated further in the human health risk assessnent. COPCs were
identified in Unnamed Tributary surface water. Therefore the ingestion and dermal surface
wat er pat hway was consi dered conplete for child and adult recreational visitors. Cancer

ri sk and non-cancer health hazards were quantitatively evaluated for current/future
on-site child and adult recreational visitors exposed to surface water in Unnaned
Tributary through ingestion and dermal pathways.

Hypot hetical future residents were assuned to live in Zone B on 5 acre |ots. Hypothetica
future adult, child and youth residents were considered for ingestion, dermal, and

i nhal ati on exposure to Zone B surface soil, ingestion and dernmal exposure to surface water
and sedinents in Unnaned Tributary, and inhal ati on exposure to indoor air (Infiltration of
VOCs in groundwater to indoor air). Because future groundwater use is believed unlikely,
the hypothetical future residential scenario did not include donestic use of groundwater.
Surface soil, sedinments in Unnamed Tributary and indoor air, the surface soil ingestion
dermal and inhal ation, the sediment ingestion and dernal, and the indoor air inhalation
pat hways were inconpl ete and not evaluated further in the human health risk assessnent,
because no COPCs with toxicity values were identified in Zone B. COPCs were identified in
Unnaned Tributary surface water. Therefore the ingestion and dernal surface water pathway
was considered conplete for adult, child and youth future residents. Cancer risk and non-
cancer health hazards were quantitatively evaluated for future child, adult, and youth
resi dents exposed to surface water in Unnaned Tributary through ingestion and dernal

pat hways.

Toxicity Assessnent. Toxicity values specific to oral and inhal ati on pat hways were
obtai ned fromthe sources listed belowin the follow ng hierarchy:



1. Integrated Risk Information System (IRI'S) on- |ine database (EPA 2000a);
2. Health Effects Assessnent Summary Tabl es (HEAST) (EPA 1997); and

3. Provisional toxicity values obtained fromEPA s National Center for Environnmenta
Assessnent (NCEA), as published in EPA Region Il (EPA 2000b).

For eval uating dernal exposure routes, dermal toxicity values were derived by using ora
toxicity values adjusted as recommended in the Dernal Ri sk Assessnent |Interim Quidance
(EPA 1998). Attachment A-2 summarizes the toxicity data used.

EPA wei ght of evidence classifications, whereby potential carcinogens are grouped
according to the likelihood that chem cal is a human carci nogen, depending on the quality
and quantity of carcinogenic potency data for a given chemcal, were enployed. Cancer
classes A, B, and C were consi dered carcinogenic in the human health ri sk assessnent.

Chronic RfDs, used to evaluate | ong-term exposures (7 years to a lifetine), were used as
toxicity values for noncarcinogens for all receptors in the hunan health risk assessnent.

Ri sk Characterization. Non-cancer hazard and cancer risks were quantified for recreationa
visitors exposed to Unnaned Tributary surface water and hypothetical future residents
exposed to Unnaned Tributary surface water. Hazard/risk was estimated for both centra
tendency (CT) and reasonabl e maxi num exposure (RVE) assunptions to provide a range of risk
estimates for risk nmanagers to use. Non-cancer hazard estinmates are well bel ow a hazard
index (H') of 1[ NML], the EPA acceptable |evel for non-carcinogens. Both CT and RVE
cancer risk estinates for the receptors evaluated are | ess than 1E-06, the | ow end of
EPA' s target cancer risk range of 1E-06 to 1E-04 for carcinogens and Wom ng's target risk
criteria. Attachment A-3 summarizes the health risk results.

Uility workers were not eval uated because no COPCs with toxicity values were identified
in surface or subsurface soil. Unnaned Tributary sedinent-rel ated pat hways were not

eval uat ed because no COPCs with toxicity values were identified in Unnamed Tributary
sedi nents, and surface soil pathways were not eval uated because no COPCs with toxicity
val ues were identified in Zone B surface soil

Donesti c use of groundwater was not considered in the human health risk assessnent,
because it is unlikely Zone B groundwater will be used for donestic purposes. Infiltration
of VQOCs, including TCE, from groundwater into indoor air was considered, however no COPCs
were identified for this pathway.

The maj or sources of uncertainties associated with the nethodol ogi es and assunptions in
the Zone B risk are summari zed as foll ows:

. The sanpl es may not have adequately represented nedia at the site. Because sanples
wer e taken where contam nati on was suspected i nstead of randonmy, exposure point
concentrations and resultant hazard/risk estinates were nost |ikely overesti mated

. The minimumdetection limt for a few analytes that were elimnated as COPCs
(because they were not detected) exceeded toxicity screening val ues used to identify
COPCs. If these analytes were in fact present at the site, the estinmated risks may
have been underesti mated

. Uility worker exposure to groundwater was not quantitatively eval uated. The
estimated risk to utility workers may have been underesti mated, however, exposure
and risk are likely |ow.

. Because concentrations of chemcals in site nedia may decrease over tine as
chemcals mgrate and/ or degrade, risk estinmates for current scenari os nay
overestimate or underestimate future risks.



. Exposure point concentrations used in the risk assessnent were the 95% UCL or
maxi mum val ue (whi chever was snaller). Using these concentrati ons probably
overestinates risk.

. St andard assunptions regardi ng body wei ght, exposure duration, |life expectancy and
popul ation characteristics may not be representative of actual Zone B exposure
situations. Mst of these exposure paraneter values are reasonably high- end
estinmates. Wiere there was a high uncertainty regardi ng exposure paraneter val ues,
conservative (health protective) values were used. This nost probably resulted in an
overestinmation of risk

. Proxy toxicity data were used whenever possible for chenicals that |acked toxicity
data to screen for COPCs. |If proxy data underestimated a chemical's toxicity, risk
may have been underestimated. However, it is nore likely that the proxy data
overestimated a chemcal's toxicity and ri sk was overesti nat ed

. Trichl oroethene toxicity values used in the risk assessment were unverified
provi sional val ues, which probably overestimated risk

. Sources of uncertainty in toxicity data, (e.g. extrapolation of aninal data to
humans, use of high dose response to predict | ow dose response, use of data from
short termstudies to predict long termeffects, and enploying toxicity val ues for
one exposure route to another exposure route) may result in overestimation or
underestinmation of risk

. Possi bl e synergi stic or antagonistic effects of exposure to nultiple chemcals may
result in underestimation or overestinmation of risk

The | arge nunber of assunptions nade in the human health risk assessment resulted in
uncertainty in the risk characterization results. Wile this could potentially lead to an
underestimati on of risk, the use of numerous conservative (i.e., protective of human

heal th) assunptions in this risk assessnment probably resulted in net overestimation of
risk. Therefore, hazard/ risk for actual receptors at the site is probably I ess than
predicted in the human health ri sk assessnent.

Based on the results of the human health risk assessnent, it can be concluded with
reasonabl e certainty that:

. Media in Zone B (soil, groundwater, sedinments, surface water, and air) do not pose a
threat of non-cancer health effects in humans

. Surface soil, subsurface soil, groundwater, and Unnaned Tributary sedi ments and
surface water in Zone B do not pose cancer risks in exceedance of 1E-06

Ecol ogi cal Ri sk Assessnent

An Ecol ogi cal Ri sk Assessnent (ERA) was perfornmed followi ng the Baseline R sk Assessment
Scopi ng Docurent (USAF 1999) to eval uate whether chemcals fromLF5a and LF5b have
adversely inpacted the soils, sedinent, or surface water in Zone B

Identification of Chemicals of Concern. To focus the ERA on those chemicals that may be
site-related and may potentially pose an unacceptabl e risk, neasured concentrations of
chemcals in soil, sedinent, and water were conpared to a series of screening threshold
val ues. Screening included conparisons with background concentrati ons of inorganics and
conparisons of inorganics and organics with conservative, risk-based thresholds. Based on
this screening, three inorganic COPCs (arsenic, chromum and | ead) were retained for

eval uation in each of the eight surface soil areas. In subsurface soil (outside the LF5a
perineter), only bis(2-ethyl hexyl) phthal ate was retained for evaluation. In subsurface
soil (outside the LF5b perineter), only bariumwas retained for further evaluation. In
subsurface soil (inside LF5b perineter, within a waste trench), eight COPCs, including



organochl ori ne pesticides, PCBs, and netals were retained. In sedinment, 13 COPCs including
VQOCs, SVQCs, and organochl orine pesticides were retained. In surface water, three COPCs
were retained. Attachnent A4-1 summarizes the COPCs used in the ERA

Exposure Assessment. The | andscape at FEWis characterized as rolling shortgrass prairie
with scattered rock outcrops. Situated anong the extensive nan- made facility
infrastructure is a diversity of natural habitats, including shortgrass prairie, streans
and riparian habitat, marshes, and wet neadows. The habitat at Zone Bis prinarily
shortgrass prairie. Aquatic habitat in Zone Bis linmted to an intermttent unnaned
tributary that joins CGrow Creek approximately one mle downgradi ent of Zone B's eastern
boundary.

Receptors considered for the ERA were identified on the basis of several criteria

i ncludi ng ecol ogi cal or social significance, potential for exposure, and availability of

t oxi col ogi cal data. The aquatic receptors included benthic invertebrates, fish, and
aquatic biota. The terrestrial receptors included terrestrial plants, soil organisns,
birds, and snall mamrals. The western neadow ark, horned |ark, and deer nouse were used as
surrogate receptors to represent small birds and nammals in the ecol ogical effects
assessnent. The threatened Prebl e's neadow j unpi ng nouse (Zapus hudsoni um prebl ei) was not
considered a receptor for the short grass prairie habitat in Zone B, as its range is
restricted to the riparian zone bordering Gow and D anond Creeks.

For the purpose of assessing risk, it was assuned that terrestrial plants were exposed to
surface and subsurface soils; soil invertebrates, birds, and nammal s were exposed to
surface soil; benthic nacroinvertebrates were exposed to sedinents; and fish and aquatic
bi ota were exposed to surface water. Exposure point concentrations for each chemn ca
within each rel evant exposure pathway were based on the nmaxi mum nmeasured concentrati on and
the 95% Upper Confidence Limt. Attachment A4-2 presents a summary of the ecol ogica
exposure assessment.

Ecol ogi cal Effects Assessnment. The potential for adverse ecological effects (i. e., risk)
to a receptor froma COPC was determ ned by estimating the Hazard Quotient (HQ. H®
represent a conparison of the projected exposure level to what is considered to be the
acceptable limt of exposure. An HQ greater than 1.0 indicates there is a potential risk
The followi ng three assessnent endpoi nts were eval uated using the HQ approach

1. Are local populations of plants, soil invertebrates, birds, and small mamal s using the
shortgrass prairie being nmaintai ned?

2. Are popul ations of fish and aquatic biota inhabiting the water colum in the Unnamed
Tributary being nai ntai ned?

3. Are popul ations of benthic nmacroinvertebrates in the Unnamed Tributary sedi ments being
mai nt ai ned?

Attachnment A4-2 includes a sutmary of the assessnent and neasurenent endpoi nts chosen for
this ERA

Ecol ogi cal Ri sk Characterization. Based on HQ cal cul ated for receptors exposed to surface
soil, arsenic nay present a risk to the deer nobuse. However, as a result of severa
conmpoundi ng conservative assunptions used in the ERA it appears that the snmall mammal
popul ation is unlikely to be at any risk fromsite-related nmetals. Avian receptors
(represented by the western nmeadowl ark and horned lark) are not at risk fromthe three
inorganic COPCs found in surface soil

Plants and terrestrial invertebrates in Zone B nay be exposed to potentially toxic
concentrations of chromumin surface soils. Plants in LF5b (inside LF5b perineter, within
a waste trench) also may be exposed to potentially toxic levels of boron and zinc in
subsurface soil. However, the significance of these soil benchnmark exceedances cannot be
determined in view of the absence of background data for boron and the uncertainties



associated with the screening val ues and bioavailability of chrom um and zinc

In sedinent, five organochlorine pesticides and tol uene nay present unacceptable risks to
bent hi ¢ macroi nvertebrates based on exceedances of published or estinated sedi nent
screeni ng val ues. However, none of the organochl orine pesticides were detected in any
sanpl es of groundwater, the expected principal pathway fromLF5a to LF5b to the Unnaned
Tributary. Six other organi ¢ conpounds in sedi nent do not exceed avail abl e sedi nent
screeni ng values and are unlikely to present an unacceptabl e risk. Trichlorofl uoronethane
has no sedi ment screening values for conparison with nmeasured sedi nent concentrati ons and
estimation of possible risk.

Based on the avail able sedinent data, it is possible that the benthic macroi nvertebrates
are at sonme potential risk fromfive organochlorine pesticides and tol uene, plus sone
unquantifiable risk fromtrichl orofl uoronethane, for which there is no sedi ment benchmark

In surface water there are three COPCs, of which bariumnay present an unacceptable risk
to aquatic biota. Detected concentrations of bariumare simlar to concentrations in
background groundwater. O the two organics without surface water screening val ues

(chl oronet hane and net hyl ene chloride), chloronethane was not detected in groundwater and
net hyl ene chloride was detected in only 2 out of 72 sanples. D scharge fromgroundwater is
the expected principal exposure pathway from LF5a and LF5b to the Unnaned Tributary.
Because no aquatic biota sanples were collected fromthe Unnaned Tributary, the typical

wei ght - of - evi dence approach could not be used to supplenment the chenical data collected

In summary, it is possible that aquatic biota are at sone potential risk frombarium plus
sone unquantifiable risk from chl oronmethane and net hyl ene chloride for which there are no

surface water benchmarks. However, based on the analysis of the data and the intermttent

nature of the Unnaned Tributary, this potential risk is nost |ikely mninal

Basis for Renedial Action

Resul ts of the human health risk assessment indicated that on the basis of the
concentrations, potential exposures, and toxicological characteristics of COPCs, there is
no evi dence of hazard/ risk to human health resulting from Zone B contam nants. Al so,
there is no basis for renedial action to address ecol ogi cal risk because of the mtigating
consi derations (and uncertainties) of calculated risk. However, the concentration of TCE
in the groundwater plume downgradi ent from LF5b exceeds the state and federal drinking
wat er standard (MCL) of 5 ug/L. Renedial action is generally warranted when MCLs are
exceeded. TCE is a potential carcinogen and is nobile in groundwater. Therefore, although
there are no current or readily foreseeable users of the groundwater in Zone B, a
conservative approach was directed, and the desire to restore the aquifer to drinking

wat er standards was the basis for the remedial action. This will result in maxi mum
protection of public health, welfare, and the environnent fromany actual or potentia

rel eases of hazardous substances fromthe site

H. REMEDI AL ACTI ON OBJECTI VES
The RAGCs for Zone B incl ude:

. Restoring the contam nated groundwater originating fromLF5b to drinking water
standards within a reasonable tinme frane

. Incorporating the WA into the final renmedy to ensure that the planned | andfil
cover will prevent direct contact wi th non-hazardous waste and ninimze infiltration
of water through the waste material s.

. The key ARARs which drive RAGs are drinking water standards, which are the MCLs
establ i shed under the Safe Drinking Water Act and the Wom ng Water Quality Rules
and Regul ations. Restoration is achieved when TCE and any of its degradation



products are reduced to their respective McLs. The MCL for TCE is 5 ug/ L. Sone of

t he degradati on products have been found in Zone B, but to date none have been above
their MCLs. These products and respective MCLs are cis-1, 2-dichl oroethylene (70

ug/ L), trans-1,2-dichloroethylene (100 ug/L), and vinyl chloride (2 ug/L). Al though
the BRA identified no quantifiable risk fromexposure to groundwater in Zone B, TCE
is the nost w despread groundwater contam nant in Zone B and was detected in several
wel l's at concentrations above the MCL of 5 ug/L. Concentrations of TCE in
groundwater will be reduced to the MCL of 5 ug/L.

I ncorporating the WCA and the expected clean closure of LF5b into the final renedy ensures
that the planned Resource Conservation and Recovery Act (RCRA) Subtitle D cover for the
WCA wi Il prevent any future contact with wastes and mnimze infiltration and | eaching.
Clean closure status of LF5b will be determ ned once confirmatory data has been submtted
to and accepted by EPA and WDEQ

| . DESCRI PTI ON OF ALTERNATI VES

Remedi al alternatives evaluated for Zone B groundwater include: Aternative 1 - No Action,
Alternative 2 - Institutional Controls, Alternative 3 - Natural Attenuation/Long-Term
Monitoring (LTM, Alternative 4 - In Situ Perneabl e Reactive Barrier (PRB), Alternative 5
- Goundwater Extraction and Treatnent. The nunbered alternatives correspond with the
alternatives in the FS (USAF 2000b).

No Action

As the nane inplies, the No Action alternative neans no formof collection, treatnment,
access controls, or nonitoring would be done for the plume at Zone B. This alternative is
required to be included by the NCP to provide a baseline for conparison to other

al ternatives.

Institutional Controls

Institutional Controls are non-engi neering nmethods intended to affect human activities in
such a way as to prevent or reduce exposure to hazardous substances. These can incl ude
advi sory notices (such as warning signs and deed notices) and | egal actions which restrict
I and use such as zoning and |ocal permtting, or ground water use restrictions. On many
mlitary installations such as FEW these kinds of functions are served by the BGP, which
descri bes current and planned | and use and can al so prohibit specified activities.

The USAF conpr ehensi ve pl anning process and BGP are simlar to civilian local |and use and
pl anni ng processes, such as zoning, easenents, rights- of- way, use of natural resources,
and permtting for construction activities, such as digging. They have the effect of a
direct order of the Secretary of the Air Force through a set of Air Force Instructions
(API's) and conpliance is nmandatory (e.g., AFl 33-360 and APl 32-7062). The Installation
Commrander is responsible to ensure the conprehensive planni ng docunents are devel oped,

mai ntai ned and i npl emrented. The Installation Commander nust approve the BGP. A requirenent
of the APls is to identify IRP sites (sites of known or potential contanination), where
notes regarding specific institutional controls are placed as needed. These controls may
be sinply infornational or serve as |egal/managenment controls to restrict access,
activities, and use of natural resources.

The institutional controls for the IRP sites at FEWwill be enacted by nodifying the BGP,
either directly or through an addendumto the BG (such as the Conposite Constraints and
Qpportunities Plan [CCOP] which is a conponent of the BG). Specific |anguage will

prohi bit unauthorized access to the facilities for the remedy at the IRP site or use of
natural resources. Known or possible areas of contam nation will be placed on the Land Use
Map. The BGP and Land Use Map will be updated as necessary, but no less than annually, to
incorporate institutional controls and nonitor their inplementation and effectiveness.
These control s cannot be renmoved without prior approval by the USAF (the Air Force



Remedi al Project Manager or Chief of Conpliance) with acceptance of the changes by EPA and
VDEQ

FEWis al so currently devel oping an Environnmental Restoration Land Use Control Plan
(ERLUCP) that will clearly identify, delineate and describe areas that are subject to
restrictions. Pertinent sections of this plan will be incorporated into the BGP

Normal nonitoring and operation and nmi ntenance activities or other environnenta
activities conducted under plans accepted by EPA and WDEQ wi || be authorized activities.
The BGP nodifications will otherw se prohibit the use of ground water. Because nunici pa
supplies are readily available, there are no current plans for use of ground water at FEW

Modi fications to the BG will also prohibit access to facilities and construction or earth
di sturbances in certain areas (e. g., which would disturb the engi neered cover on the
WCA). |In sone cases, such as landfills which will remain in place in perpetuity, notices
of the restrictions will be filed in the real property records in Laram e county. Fencing
will be used as controls to prevent unauthorized access and potential exposure, in
addition to mnimzing potential exposures to hunans, these restrictions will protect the
facilities which are part of the remedy. Necessary activities can be conducted with
approval of the USAF, generally in consultation with EPA and WDEQ These nay be addressed
in the BG or through the permtting process at FEW which is required for digging and
earth work. Sone activities may be approved but require air nmonitoring or the use of
personal protective equipnent for workers or other constraints to assure worker health and
safety requirenents are net.

Advi sory or informational controls will be used in addition to the | egal/managenent
controls. These include signs to identify access restrictions and warning of potentia
hazards in source areas. A so, comrunity information and educati onal prograns will enhance
communi ty understandi ng and awar eness of the potential hazards

Al t hough consi dered unlikely, institutional controls would need to be revised in the event
of property transfer. The installation was created by an act of Congress, and thus no
conventional property deed exists. In the event of transfer, a deed with restrictive
covenants nmay need to be created. CERCLA Section 120(h) requires the USAF to provide

noti ce of hazardous substance rel eases and assurances that all renedial action has taken
place or will be conpleted in any deed or transfer of property. To ensure this notice is
given, the USAF prepares an Environnental Baseline Survey (BBS). Review of the BGP, |IRP
docunents, and other infornmation is required to conplete the EBS. Wth the conpl eti on of
the BBS, the property is categorized and thus determ nes whether the transacti on nay
proceed and what type of restrictions may need to be inposed.

Revisions to the BGP that relate to Zone B will be incorporated after the Zone B ROD is
final. At that time, a draft of the revisions will be provided to the RPMs for revi ew and
comrent. After addressing comments, the revised BGP will be presented for approval to the
Instal |l ati on Comrander during the annual review.

Monitored Natural Attenuation

Natural Attenuation (also called Mnitored Natural Attenuation) allows natural processes
to address contam nants without added artificial treatment. Investigation and nodeling
during the renedial investigation and feasibility study have denonstrated these processes
are occurring and will continue. Mnitoring through tine provides a control to assure the
processes continue to attenuate the contaninants.

In Situ PRB

PRBs consist of materials which are placed into the ground whi ch contani nated ground water
flows through. The PRB nmaterials cause the contam nants to break down into | ess harnful by
products. For TCE and rel ated conmpounds, zero valent iron (iron filings) has been
denonstrated to be effective



G oundwat er Extraction and Treat nent

Extraction and Treatnent, also known as 'Punp and Treat', is when contam nated ground
water is punped to the surface fromwells, treated chemcally or physically, and

di scharged. Refinements which nmay be needed during the life of the renedy include

adj usting the nunber of extraction wells, adjusting punping rates, pulsed punping of somne
well's, or other adjustments to nmaximze treatnment and cost-effectiveness. Mnitoring may
be needed post- punping to ensure clean-up |evels are naintained.

Description of Renedy Conponents
The followi ng summari zes the maj or conponents of each alternative:

Alternative 1 - No Action

Basel i ne conparison alternative required by NCP - no conponents.

Alternative 2 - Institutional Controls

. Update of BGP, particularly the CCOP, to restrict use of groundwater, prohibit
unaut hori zed access to facilities, prohibit construction or earth disturbances
in certain areas (e. g., WCA) and allow limted activities in other areas.

. Revi ew and approval or denial of construction work requests and diggi ng
permts by FEWEnvironnmental Flight (such as where digging should be done only
if personnel have the appropriate personal protective equi prent (PPE)).

. Devel opnent of comunity informati on and educational prograns by FEW

Alternative 3 - Natural Attenuation/Long Term Monitoring

. Nat ural attenuation of LF5b plume mass, toxicity, volune, and TCE contam nant
concentration through advection, dispersion, volatilization, and adsorption

. Long-term (50 year) groundwater nonitoring of chemcals and paraneters to
verify attenuation rates and nechani sms

. Al'so includes all institutional controls listed under Alternative 2
Alternative 4 - In Situ PRB

. Permeabl e wal | containing a reactive nedium (iron filings) to treat
contam nants, installed to 40 feet bgs and perpendi cul ar to groundwater flow
direction; laboratory results, pilot denonstrations, and field- scale projects
have shown PRB' s are effective in treating TCE « PRB Monitoring and
Mai nt enance Pl an/ Program including groundwater nonitoring, for 25 years

. Locati on woul d be across entire plunme external to the Unnaned Tributary,
partially in an area of potential sensitive species habitat

. Also includes all institutional controls listed under Alternative 2
Alternative 5 - Goundwater Extraction and Treat nent

. Extraction network, including an estinmated 4 wells and associ at ed pi pi ng
desi gned to renove TCE contam nated groundwater from portions of the plune
originating fromLF5b that exceed the MCL (5 ug/L); the extraction wells
radi us of influences will cover the entire portion of contam nated groundwater
that exceeds the MCLs



. Aboveground treatnment system including granular activated carbon (GAC
vessel s and associ ated conponents to be determ ned during the design phase

. The di scharge of treated water to the Unnaned Tributary via underground piping

(within potential sensitive species habitat)

. Performance Monitoring - groundwater nonitoring over a 7- year period,
network of wells and treatnent plant sanpling points; the nunbers and
locations of wells and sanpling points will be determ ned during the design
phase

. Al so includes all

institutional controls listed under Alternative 2

Common El enents and Di stingui shing Features of Each Alternative

Common El enents. Because these alternatives will result in hazardous substances,

pol lutants, or contam nants renai ning on-site above levels that allow for unlimted use
and unrestricted exposure, a statutory review will be conducted within five years after
initiation of renedial action to ensure that the renmedy is, or will be, protective of

human health and the environnent. Additionally, all of the alternatives except Alternative
1 - No Action would be subject to institutional controls. None of the alternatives would
result in off-site discharge. As such, substantive requirenents of permts woul d be

net, but actual permts are not required.

For Alternatives 3, 4, and 5, proposed nonitoring approaches are regarded as baseline
assunptions for the purposes of scoping nonitoring needs and to provide a basis for FS
cost estimates. Actual nonitoring needs woul d be eval uated as the design of the sel ected
alternative progresses.

intheir estimted costs and esti mated
as sumarized in the follow ng table:

Di stingui shing Features. The alternatives differ
tine to achieve the RAGs or cleanup |evels,

using a

Alternative Capi t al &M Cost Site Cost Tinme to
Cost 4 Present Wrth RAGCs
1. No Action 1 0 0 0 NA
2. Institutional Controls 1 $20, 467 $29, 029 $35, 623 NA
3. Natural Attenuation/Long-Term $183, 381 $3, 274, 341 $1, 552, 966 50 Years
Monitoring 1,2,3
4, In Situ Perneabl e Reactive $1, 023, 174 $1, 248, 163 $2, 008, 097 25 Years
Barrier 1,2,3
5. G oundwater Extraction and $439, 222 $1, 489, 502 $1, 729, 257
Treatnent 1,2,3 7 Years

Not es:
Al costs were estinmated using the Renedial
cost-estimating software.

Action Cost Engi neering and Requi renments (RACER) 2000

1 Long-termmonitoring and naintenance of the WCA is a cost ($ 8.5 mllion) associated with all of

the alternatives and is not included in the nunbers presented.

2 Costs associated with long-termgroundwater nonitoring are typically included as part of the

capital cost in RACER 2000. However,
operation and mai ntenance (O&V for this analysis.
worth costs was 5%

The di scount

3 Institutional controls are a conponent of Alternatives 3, 4, and 5, and the associ ated cost
i ncluded in the nunbers presented.
4 I ncl udes Renedi al Design Costs.

Key ARARs for the alternatives woul d be distinguished in terms of discharges, waste
managenent, and affects on sensitive species. None of these pertain to Alternatives 1 and
2. No discharges of treated water to the surface are involved for Alternatives 3 and 4,

the nmonitoring costs were extracted and presented as
rate used to estinate present

is not




but Alternative 5 would need to conply with the NPDES requirenents as adm ni stered by
WDEQ Alternative 5 is the only alternative which requires off-site nanagenent of wastes,
which in this case is mnimal. However, transport and regeneration or disposal of the
spent carbon used for treatnment will need to conply with the Of- Site Rule. Potentia
inpacts to sensitive species varies. Alternative 3 would require little or no disturbance
to sensitive areas and di sturbances fromAlternative 5 would be minimal. Alternative 4
woul d disturb |arger areas.

Institutional Controls as described in Alternative 2 will be reliable in the long termas
long as the Air Force owns the property and can control |and use. Alternatives 3, 4, and 5
all include constructed facilities. Construction for Alternative 3 is mnimal, consisting
of monitoring wells which can be reliably maintained and replaced at a | ow to noderate
cost if needed. Alternative 5 will consist of nonitoring and extraction wells, with a
treatnment system Punps and the treatnent systemare off the shelf materials and the
technol ogy and can be reliably nmaintained with mninmal down tine and | ow to noderate
costs. Alternative 4 provides the greatest uncertainty because the treatnent systemis
installed in the ground and all portions would not be readily accessible. PRBs are an

i nnovative technol ogy which has been used to effectively treat TCE and rel ated conpounds
with the expectation of mninal operation and namintenance. Their use, however, is fairly
recent and not widespread. Potential operational problens through tinme (such as formation
of precipitates which reduce effectiveness and perneability) present a degree of
uncertainty. Repair or replacenent costs could vary greatly and woul d probably be noderate
to high

Expected Qutcone of Each Al ternative

Al of the ground water alternatives for the ground water plunme associated with LF5b woul d
result in a restored aquifer which neets drinking water standards for TCE and rel ated
degradation products with time franes ranging froma few years (Alternative 5) to upwards
of 50 years (such as Alternative 3). Conbined with the excavation of LF5b and it's
expected clean closure, unlimted use of the LF5b area is expected. This is consistent
with the current (and planned future) |and use for open space, industrial, and helicopter

I andi ng pad. A possible exception is Alternative 4. The wall of iron filings is the only
facility which cannot be disnmantled. The necessary abandonnent in place and may |imt
construction in the i nmmediate area due to geotechnical concerns. Alternative 4 is the only
alternative currently considered to have a potentially significant inpact on the habitat
area of sensitive species. Regardl ess of the ground water alternatives, the WCA/ LF5a area

will be permanently identified as a landfill area, which will need to be maintained for
the foreseeable future. Access to the area will need to be controlled and activities
inconsistent with the operation and nai ntenance of the landfill prohibited under the BGP

J. COWARATI VE ANALYSI S OF ALTERNATI VES

The five alternatives were conpared with the nine EPA criteria established to evaluate
remedi al alternatives. The foll ow ng paragraphs describe this evaluation, and Attachnment 5
provides a summary tabl e of the conparative anal ysis.

1. Overall Protection of Human Health and the Environment. Overall protection of human
health and the environment addresses whether each alternative provides adequate
protection of human health and the environment and describes how risks posed through
each exposure pathway are elimnated, reduced, or controlled, through treatnment,
engi neering controls, and/or institutional controls.

Alternatives 1 and 2 will not be protective of human health and the environnent due
to the lack of nmonitoring and/or managenent (institutional) controls. Alternatives
3, 4 and 5 woul d provi de adequate protection from exposure to ground water
contanmination with a conbination of nonitoring and institutional controls.
Alternative 3 may allow currently uncontam nated areas to becone contam nated as the
plume migrates and di ssi pates al though no users currently exist in the plume



transport pathway. Alternative 4 actively treats the contam nants and assures
reduced concentrations and harn ess by-products in the transport pathway.
Alternative 5 woul d provide control of plume mgration through punping

Alternatives 1, 2, and 3 present mninal inpact to the area which is potentially a
habitat to sensitive species near the Unnaned Tributary to Crow Oreek. Installing an
under ground di scharge line through the area for Alternative 5 would result in sone
di sturbance to the area and Alternative 4 presents the greatest inpact.

Conpl i ance with ARARs. Section 121( d) of CERCLA and NCP 8300.430(f)(1)(ii)(B)
require that renedial actions at CERCLA sites at least attain legally applicable or
rel evant and appropriate federal and state requirenents, standards, criteria, and
limtations which are collectively referred to as "ARARs," unless such ARARs are
wai ved under CERCLA section 121(d)(4).

Applicabl e requirenents are those cl eanup standards, standards of control, and other
substantive requirenments, criteria, or limtations pronul gated under federa
environnental or state environnmental or facility siting |laws that specifically
address a hazardous substance, pollutant, contam nant, remedial action, |ocation, or
other circunstance found at a CERCLA site. Only those state standards that are
identified by a state in a tinmely nanner and that are nore stringent than federa
requirenents nmay be applicable. Relevant and appropriate requirenents are those

cl eanup standards, standards of control, and other substantive requirenents,
criteria, or limtations pronul gated under federal environmental or state
environnental or facility siting laws that, while not "applicable" to a hazardous
subst ance, pollutant, contam nant, renedial action, location, or other circunstance
at a CERCLA site address problens or situations sufficiently sinilar to those
encountered at the CERCLA site that their use is well-suited to the particular site.
Only those state standards that are identified in a tinely manner and are nore
stringent than federal requirenents nmay be rel evant and appropriate.

Conpl i ance with ARARs addresses whether a renedy will neet all of the applicable or
rel evant and appropriate requirenments of other federal and state environnenta
statutes or provides a basis for invoking a waiver

Because Alternatives 1 and 2 do not neet both of the threshold criteria, they cannot
be used as renedies. They will therefore no | onger be discussed in the continuing
conparative analysis of alternatives. Alternative 3 would conply with the chem cal -
specific ARARs after a long period. Alternatives 4 and 5 would be able to neet al

of the ARARs.

Habi tat restoration to protect the continued existence of threatened or endangered
species will be required of Alternative 4. The Air Force will consult with U S
Fish and Wldlife Service to advise in neeting the requirenents. Simlar
consultation will be needed with the Base H storic Preservation Oficer and possibly
the State H storic Preservation Oficer

Excavation to build the PRBin Alternative 4 would result in waste nanagenent of
contami nated soils. Unless the wastes, which are expected to be non- hazardous, can
be managed on-site (such as at the WCA), off-site disposal would be required. Wastes
whi ch test as hazardous woul d have to be di sposed off-site. Transport and di sposa

of wastes off- site would conply with the requirenents of the Of-Site rule (at 58
FR 49200, Septenber 22, 1993 and 40 CFR Part 300.440). Spent carbon or any other
residuals fromthe treatnent systemof Aternative 5 will need to be transported and
di sposed or regenerated in accordance with the Of Site Rule.

Di scharge fromA ternative 5 will nmeet the substantive discharge requirenents of an
NPDES permit as adm ni stered by WDEQ under the Womi ng Water Quality Rules and
Regul ati ons. WDEQ has proposed a change (to Chapter |, Section 18) which would
result in the formal reclassification of Crow Creek. If promulgated, this will



result in a nore stringent discharge Iimt for TCE and its degradation products to
Crow Oreek and possibly the other creeks on base. Carbon treatnent is efficient and
can be designed to conply with all existing and proposed limts for TCE and rel ated
degradati on products.

Long- Term Ef f ecti veness and Pernmanence. Long- term effectiveness and pernanence
refers to expected residual risk and the ability of a remedy to naintain reliable
protection of human health and the environment over tine, once cleanup | evels have
been net. This criterion includes the consideration of residual risk that wll
remain on site follow ng renedi ati on and the adequacy and reliability of controls.

Alternative 3 would provide |ong-termeffectiveness because the contam nant
concentrations woul d be reduced to acceptable | evels, but over a |onger period of
tine. Effectiveness of the irreversible treatnent of TCE and its degradation
products (including cis-I,2-DCE, trans-1,2-DCE, and vinyl chloride) is verified by
noni tori ng.

Alternatives 4 and 5 provide the greatest |long-termeffectiveness and
permanence. These alternatives use passive and active treatnent technol ogies,
respectively, to reduce risks. However, there is sonme potential for mninal
residual risk in each alternative. Alternative 4 In-Situ PRB has the potentia
for the contam nated groundwater to bypass or flow under the PRB. Alternative
5 has residual carbon that contains contam nants. A ternative 4 passively
treats the contam nated groundwater for 25 years. Alternative 5 actively
extracts and treats the contami nated groundwater for a period of 7 years.

Revi ews at |east every five years, as required, would be necessary to evaluate the
effectiveness of any of these alternatives because hazardous substances woul d remain
on site in concentrati ons above healt h-based | evel s.

Reduction of Toxicity, Mbility, and Vol unme through Treatnent. Reduction of
toxicity, mobility, or volune through treatnment refers to the antici pated
performance of the treatnent technol ogi es that may be included as part of a renedy.

Alternatives 3, 4, and 5 address the total estimated vol une of contam nated
groundwater (1.735 x 10 7 gallons) and total estinated contam nant mass (2.2 pounds
of TCE). These alternatives account for treatnent of both TCE and its degradation
products.

Alternative 3 relies on natural processes to reduce the contam nant concentrations
and its associ ated degradation products. The natural processes are irreversible and
no hazardous residuals woul d be produced. Aternatives 4 and 5 will nost effectively
reduce the toxicity, nobility, and volune of contam nants in groundwater. These
alternatives include treatnent processes that renove or destroy the contam nants in
groundwater. Alternative 4 is an irreversible process that creates non- hazardous
residuals. Alternative 5 involves extraction of the contam nated groundwater. The
radi us of influence of the extraction wells would capture the entire groundwater
contam nant plune, thereby reducing the contam nant nobility. Extracted contam nated
groundwat er woul d be treated by adsorption of the contam nants onto GAC. The GAC
woul d be a contam nated residual that is easily renoved and destroyed by
regeneration.

Short-Term Ef fecti veness. Short-termeffectiveness addresses the period of tine
needed to inplenent the renedy and any adverse inpacts that may be posed to workers,
the community and the environment during construction and operation of the renedy
until cleanup levels are achi eved

Alternative 3 involves mniml construction that would result in no short- term
inpacts to the community, workers, or the environnent.



Alternatives 4 and 5 woul d have short-terminpacts during construction. Aternative
4 invol ves disturbance of a larger area of land than Alternative 5. Part of the |and
di sturbed by Alternative 4 is near a designated sensitive species habitat area.
Alternative 4 may disturb a part of the sensitive habitat area by constructi on and
operations. The habitat can be restored through tine. Alternatives 3 and 5 will
disturb little, if any of the sensitive habitat area. Inpacts would be avoi ded

t hrough controls such as worker health and safety neasures, reduction of fugitive
dust, and mtigation of sensitive areas. A ternative 5, which involves installation
of four wells, an aboveground treatnent system and discharge line to the Unnaned
Tributary, has fewer short-terminpacts during inplenentation than Al ternative 4.

6. Inpl emrentability. Inplenentability addresses the technical and administrative
feasibility of a renedy fromdesign through construction and operation. Factors such
as availability of services and materials, admnistrative feasibility, and
coordination with other governnental entities are al so considered.

Alternative 3 is relatively easy to inplenment. Conventional, reliable well
installation techni ques woul d be used. Equi pnent and naterials are readily
avail able. O&M woul d be m ni mal .

Alternative 5 is noderately difficult to inplenent in conparison to Alternatives 1,
2, and 3. Conventional and readily availabl e equi prent and materials woul d be used.
GAC treatment is a proven technol ogy and easy to operate and maintain. Off-site
regeneration, disposal, and replacenent services for the spent carbon are readily
avai |l abl e.

Alternative 4 would be the nost difficult of all the alternatives to inplenent.
Conventional excavati on nethods woul d be used. However, the technology is currently
consi dered an innovative process but has been used nore frequently in the past
several years. Thus its record of reliability is currently being eval uated. The PRB
woul d be easy to operate and require mnimal O&M Alternative 4 would require
treatability and extensive pre-design investigation work to determ ne operating

par aneters.

7. Cost. Alternative 4 has the highest capital cost associated with the installation
and i npl enentation of a PRB.

The present worth costs for Alternatives 3 through 5 range from $1.55 to $2.01
mllion. Alternative 4 has the highest present worth cost of $2.01 mllion.
Alternatives 3 and 5 have relatively close present worth costs at $1.55 and $1.73
mllion, respectively. Estimated costs exclude costs associated with the WCA. WCA
costs are uniformfor all five alternatives.

The table in Section I., above, presents estimted cost summaries for all
alternatives.

8. St at e/ Support Agency Acceptance. EPA and WDEQ support the preferred alternative
wi t hout comment.

9. Community Acceptance. Neither oral nor witten comrents were received fromthe
community during the public comrent period and public neeting described in Section
C

K. PRI NCI PAL THREAT WASTES

There are no source nmaterials that woul d be considered principal threats in Zone B. Al
wast e from LF5b has been renoved and relocated in the WCA, which will have a RCRA Subtitle
D cap to prevent infiltration of water through deposited wastes. The TCE-cont am nat ed
groundwat er plune originating fromLF5b woul d not be considered a source naterial;



however, since it is the only potential threat to human health and the environnent
identified at the site, treatnent will be used to reduce TCE | evel s bel ow the MCL of
5 ug/L.

L. SELECTED REMEDY

Summary of Rationale for Sel ected Renedy

Based on consideration of the requirenents of CERCLA, the detailed analysis of the five
remedi al alternatives, agency comments, and public comments, the USAF determ ned that
Alternative 5 Goundwater Extraction and Treatnent is the nost appropriate renmedy for QU3
groundwat er at Zone B. The purpose of this response action is to reduce TCE concentrations
to less than the drinking water standard of 5 ug/L. Based on the conparative anal ysis
presented in Section J., above, Aternative 5 was selected as the RA at Zone B because it
will provide the greatest overall benefits when eval uated against the nine criteria. It is
the nost cost-effective alternative that actively renedi ates the groundwater in the
shortest amount of tine. It is protective of human health and the environment and conplies
with all ARARs, including the substantive requirenents of the National Pollutant D scharge
El i m nation System (NPDES) permt for discharging treated groundwater to Unnamed
Tributary. Additionally, the proposed treatnent system

. Is easy to inplenent, operate, and nmintain

. Reduces the toxicity, mobility, and volume of contam nation through active treatnment
. Is readily available frommultiple sources

. Requires mini mal pre- design investigation work

. Has mninmal short- terminpacts on workers and the comunity during construction and

installation
. Achi eves the groundwater RAO over the shortest period of tine, approximately 7 years
. Is a cost- effective active treatnment alternative

Based on information available at this tinme, the USAF, EPA, and WDEQ bel i eve the Sel ected
Remedy will be protective of human health and the environnent, will conply with ARARS,
will be cost effective and will use pernanent solutions to the maxi num extent possible.
Because it will treat the contam nant present above regulatory |levels, the remedy will

al so neet the statutory preference for the selection of a remedy that includes treatmnent
as a principal element.

The follow ng provides a description of the selected remedy for groundwater. Mbodifications
may need to be nade to the groundwater renedial design described depending on the outcone
of future aquifer tests. After description of the sel ected groundwater renedy, a

di scussion that incorporates the WCA i s provided.

Description of the Sel ected Remedy for G oundwater
Extracti on System

To extract contam nated groundwater to approxi mately 45 feet bgs, a minimum of four
6-inch-di ameter groundwater extraction wells would be screened froman estimated 5 to 45
feet bgs. Figure 8 depicts a conceptual |ayout of the extraction system The actual
locations will be determined during the design phase. Based on groundwater nodeling
results, the anticipated production rates for the extraction wells will range from4 to 11
gall ons per mnute (gpm. The actual extraction rates will be determ ned during the design
phase.



The extraction and treatnent systemw ||l be designed to renove the hi gh-concentration mass
of contam nants along the center axis of the plunme. Al piping will be underground to
prevent freezing and to nmintain aesthetics.

Aboveground Treatnent System and D scharge

The anticipated influent flowrate at any one tinme is approxi mately 25 gpm and the
treatnent systemw |l be designed to treat up to an estinmated 30 gpm The treatnent plant
will also be designed to treat the extracted groundwater to neet the RAGCs and substantive
requirenents of an NPDES permit. The extracted groundwater w |l be punped through GAC
vessel s that would be installed in series. As the lead GAC unit reaches its capacity for
contam nant |loading, it would be transported off site for regeneration or disposal. The
GAC unit next in series would becone the |ead unit and a new GAC unit woul d be added. It
is anticipated that one new unit would be replaced every 500, 000 gal | ons and/or each

year of operation. Following treatnent, the effluent will be released to the Unnaned
Tributary at a maxi mumestinmated di scharge rate of 30 gpm A two-week start-up and testing
period will be required.

The treatnment plant will be placed next to Cheyenne Road in an encl osed treat nment
buil ding. Electrical power will be obtained froman existing transformer or an existing
el ectrical manhole located at the Defense Reutilization Marketing Ofice (DRMD) facility.

It is estimated that within the influence of the extraction system it wll take

approxi mately 7 years of punping with a mninumof four wells operating simultaneously to
reduce aquifer TCE concentrations to less than 5 ug/L. However, because the concentrations
in the aquifer are |ow and adsorption and diffusion-linmted conditions may be achieved
very quickly, if not inmmediately, pulsing may be needed.

Institutional Controls

The BGP, associated CCOP, and ERLUCP will be nodified to include verbage specifically
restricting the use of groundwater for consunptive or utilitarian purposes. The BGP will

al so include | anguage to prohibit unauthorized access to facilities, prohibit construction
or earth disturbances in certain areas (e. g., WCA) and allow limted activities in other
areas through the review and approval of construction work requests and diggi ng pernits.
Maps currently contained within the BGP and CCOP will be updated and areas of restricted
use within Zone B will be clearly delineated.

Per f or mance Monitoring

A performance nonitoring plan is a conponent of the groundwater extraction and treatnment
alternative. The performance nonitoring plan will describe a groundwater nonitoring
programthat is based on currently available site data and that extends over a 7-year
period. The performance programw || be reviewed and changed accordingly as new data are
obt ai ned during the 7-year operating and nonitoring period. Long-termnonitoring for the
WCA will be incorporated into this performance plan.

Performance Monitoring CGoals. The perfornmance nonitoring programgoals at Zone B, will
i ncl ude:

. Moni t or contami nant mgration

. Moni tor increases or decreases in contam nant concentrations

. Track changes in the shape, size, or position of the groundwater contami nant plune
. Assess the performance of groundwater extraction and treatnent to reduce contani nant

mass and minimze mgration

. Optimze the groundwater extracti on and treatnent system perfornmance



. Confirmsystemeffluent standards are bei ng net

. Assess the degree to which site-specific renediation goals are being nmet and
eval uate the need for additional renediation

. Assess the degree to which potential receptors are being protected from
cont am nat i on

. Assess the effectiveness of the institutional controls in preventing exposures and
maintain facilities that assure effectiveness of the remedy

Community information and educati onal prograns woul d be devel oped to enhance community
under st andi ng and awar eness of the potential hazards posed by the source. The
responsibilities of comunities and individuals in the adherence to and nai ntenance of
fenci ng or postings would be thoroughly discussed

G oundwat er Monitoring Network. The proposed performance nonitoring network for the LF5b
plume will consist of the followi ng types of sanple |ocations

. Cross-gradient wells

. In-plunme wells

. Downgr adi ent wel | s

. Influent fromeach extraction well
. Effluent fromtreatnent unit

The proposed nonitoring network for the northern plune will consist of an estinmated four
groundwat er nmonitoring wells including one upgradi ent, one downgradi ent, and two
crossgradi ent wells.

At this tine, no mandatory state guidelines for the types and placenent of wells have been
identified. No sanpling points will be necessary for nonitoring property boundaries or
sensitive areas. Existing nonitoring wells and treatnent plant sanpling points will be
included in the performance well network and at |east one new well wll be added.

Sanpl i ng Frequency and Duration of Mnitoring. The groundwater extraction and treatnent
systemw || be expected to achieve the operational goals in approximately 7 years.
Therefore, the proposed perfornmance nonitoring programsanpling frequency is based on a
7-year nonitoring period. Sanpling of the entire nonitoring well network on a
quarterly-basis is estimated during the first year in order to establish tenpora
(seasonal) and spatial variability. Following the first year, sanpling of the well network
annually is estinmated for years 2 through 7. Aboveground treatnent systemsanples will be
collected routinely during the 7-year operational life of the treatnent system

Anal ytical Protocol. Al sanpled locations will be analyzed for the proposed anal ytica
paraneters listed in Attachment A6-1. At the tinme of the systemstart-up, additiona
sanples will be analyzed for turbidity, alkalinity, alumnum and VOCs. Al sanpling and
anal ysis is performed in order to determ ne the groundwater extraction and treatnent
systenl s effectiveness at achieving renediation goals for the site, in addition to

| aboratory anal ysis for contam nants, groundwater elevations will be nmeasured in
nmonitoring well locations to aid in the evaluation of the system perfornmance. Water
quality parameters will be measured frommonitoring well locations to verify that

coll ected sanples are taken fromthe sane groundwater source.

Dat a Managenent and Reporting. An el ectroni ¢ data managenent program coordinated with
FEW w |l be enployed to facilitate effective nanagenent of the perfornmance nonitoring
data for the project. This systemwill provide for efficient upload of field paraneters
and | aboratory anal ytical data, basic quality assurance, routine data analysis, and
reporting. The systemw || automate many of the routine tasks involved in data managenent.
In addition, the data systemwi |l be linked to a @S application in order to provide data
nmappi ng capabilities.



Performance nonitoring reports will be generated in association with each sanpling event
However, the &M contractor will submt nonthly operati ons nenoranda with updated
performance nonitoring charts and, if necessary, recomendati ons for well pulsing
Periodic reviews will be conducted during the perfornmance period to evaluate reporting
requirenents. FEWhas a base-w de O&%M contract that reports on each IRP site in a
quarterly activities report.

Performance Monitoring Plan Review. The perfornmance nonitoring plan will be reviewed as
necessary and revised to optimze the program G oundwater and operati onal data collected
during sanpling events will be used as the basis for plan revisions. The sanpling
frequency and nonitoring point |ocations will be eval uated usi ng groundwater nodeling or
trend analysis to determine if a reduction in sanpling events and | ocations can be

inpl enented. Over tine, plume shrinkage may require the elimnation of nonitoring points.

Sunmmary of Estinated Renedy Costs

Estimated costs for inplenenting the Sel ected Renedy for groundwater are:

Capi tal Cost $ 439, 222
O8M Cost $1, 489, 502
Site Cost - Present Wrth $1, 729, 257

Attachnment 7-1 provides tables that present a nore detailed estimated cost breakdown. The
information in the cost estimate summary tables is based on the best available infornmation
regarding the antici pated scope of the renedial alternative. Changes in the cost elenents
are likely to occur as a result of new infornmation and data collected during the

engi neering design of the remedial alternative. Major changes nay be docunented in the
formof a menorandumin the Administrative Record file, an ESD, or a ROD anendnent. This
is an order-of -nagni tude engi neering cost estimate that is expected to be within +50 to
-30 percent of the actual project cost.

Esti mated Qutcones of the Sel ected Renedy for G oundwater

The estinmated outconme of the Sel ected Renedy i ncl udes:

. Use of Zone B for all current and future industrial and open space uses as described
in the BGP

. Potenti al use of groundwater as a drinking water source upon achieving cleanup |eve
for TCE after 7 years

. A final cleanup level for TCE in groundwater of 5 ug/L, to neet the MCL |eve

I ncorporation of the WCA Renedy and Summary of Rational e

The WCA is | ocated atop and adjacent to the area of LF5a. LF5a was originally covered
consistent with RCRA Subtitle D (and Wom ng Solid Waste Regul ations). Because of it's
location and | ack of associated rel eases, the LF5a area was chosen for the WCA. It is
consistent with siting requirenents, is relatively close to other landfills in the
southern part of the base, and is accessible by existing roads. There have been no
associated TCE plumes and little if any | eachate generation, probably due to greater
anmounts of finer materials in the underlying geol ogy. The WCA | ocati on provides the Air
Force with a neans to address the greatest volune of wastes on site while achieving cost-
ef fectiveness through an econony of scale. It also allows restoration of areas where other
older landfills have wastes in contact with ground water or threaten surface water quality
on base

The WCA was originally constructed as a renoval action. Covering the landfill naterials is
consistent with the presunptive renedy approach. The WA was anal yzed and desi gned to be
consistent with potential final renedies. Additional information can be found in the

Engi neering Eval uation/ Cost Analysis (EE/ CA) (USAF 1999a). Only non-hazardous wastes are
allowed in the WCA. Wastes which test as hazardous nust be nanaged appropriately and



di sposed off-site. Construction of the cap conplies with RCRA Subtitle D (and Woni ng
Solid Waste) requirenents. Wastes from Landfills 2a/2b, LF3, and LF5b have been placed in
the WCA to date.

Description of the WCA Renedy

The WCA consol i dat es nonhazar dous waste from LF5a and ot her excavated landfills including
LF5b, LF2a, LF2b, andLF3.

Maj or conponents of the WCA include cover construction, a performance nonitoring system
and institutional controls.

Cover Construction

An earthen cover estinmated to be conpleted in July 2001 will consist of the follow ng from
top to bottom

. Mil tiple cool and warm season grasses and forbs in a six- inch topsoil |ayer

. A mnimumof 24 inches of |ow perneability cover soil, called an infiltration
barrier layer in Womng Sanitary Landfill regul ati ons (VWDEQ 1998)

. A mnimumof six inches of grading fill soil
Institutional Controls

After conpletion of the WCA, institutional controls will be inplenented to limt direct
exposure to landfill contents and contam nated soils, and to protect the integrity of the
sel ected renedy. Refer to Section | for a conprehensive discussion of institutional
controls. Institutional controls will include the follow ng:

. The BGP will include | anguage to prohibit unauthorized access to facilities,
prohi bit construction or earth disturbances in certain areas and allow limted
activities in other areas through the review and approval of construction work
requests and digging pernits

. Maps currently contained within the BGP will be updated and areas of restricted use
within Zone B will be clearly delineated
. Filing notice of these restrictions in the real property records for the county in

which the WCA is | ocated after conpletion of the WCA construction. Before property
transfer, the USAF will provide a deed covenant notifying the transferee of the
locations of, and restriction on, use of the area

. Fenci ng the WCA area and pl aci ng war ni ng si gns

Per f or mance Monitoring
After conpletion of the cover, the WCA will be inspected. The inspections are antici pated

to begin in August 2001, after conpletion of the WA cover. Inspections will address
perfornmance/ conditions of the follow ng:

. Cover system

. Run-on/run-of f control system

. Facility access control system

. G oundwat er nmonitoring well network (w thin covered area)

Phot ogr aphs and nmaps will be produced as part of perfornance nonitoring to docunent
overal | performance and areas in need of inprovenent. Goundwater nonitoring will also
occur in approxinmately six wells.



The length of the nonitoring programw || extend over a 30- year period. The perfornmance
programwi || be revi ewed and changed accordingly as new data are obtai ned during the 30-
year nonitoring period

Performance Monitoring Goals. The main objective of the Renbval Actions and construction
of the WCA is to minimze environnental inmpacts associated with the waste by

. Elimnating direct contact with the landfill contents

. M ni m zing the anount of noisture that infiltrates the cover system

. Controlling surface water pondi ng

. Moni tori ng groundwater for applicabl e conpounds

. Verifying the integrity of physical institutional controls

. Docunenting establishment of desirable native vegetation

. Assess the effectiveness of the institutional controls in preventing exposures and
maintain facilities which need to be naintained to assure effectiveness of the
r emedy

G oundwat er Monitoring Well Network. The proposed performance nonitoring network will
consi st of upgradient, cross-gradient and downgradi ent wells. Goundwater nonitoring wll
be conducted in approximately six groundwater nonitoring wells

Sanpl i ng Frequency and Duration of Mnitoring. The proposed perfornmance nonitoring program
sanpling frequency is based on a 30- year nonitoring period. Visual inspections wll be
conducted at a schedule simlar to:

. Monthly for the first year
. Annual ly for Years 2-30

Monitoring for methane in the nethane probes will be conducted at a schedule simlar to:

. Quarterly for the first year
. Annual ly for Years 2-30

G oundwat er nmonitoring will occur at the intervals detailed in the Zone B- G oundwat er
Renedi al Action Plan at a schedule sinilar to

. Quarterly for the first year
. Annual ly for Years 2-30

Anal ytical Protocol. Al sanpled locations will be analyzed for the proposed anal ytica
paraneters listed in Attachment A6-2. In addition to |aboratory analysis for contam nants,
groundwat er el evations will be nmeasured in nonitoring well locations. Water quality
paraneters will be measured fromnonitoring well locations to verify that collected
sanpl es are taken fromthe sane groundwater source.

Dat a Managenent and Reporting. An el ectroni ¢ data managenent program coordinated with
FEW w |l be enployed to facilitate effective nanagenent of the performance nonitoring
data for the project. This systemwill provide for efficient upload of field paraneters
and | aboratory anal ytical data, basic quality assurance, routine data analysis, and
reporting. The systemw || automate many of the routine tasks involved in data managenent.
In addition, the data systemwi |l be linked to a @S application in order to provide data
nmappi ng capabilities.

Performance nonitoring reports will be generated in association with each nonitoring and/
or sanpling event. Periodic reviews will be conducted during the performance period to
eval uate reporting requirenents. FEWhas a base-wi de O&M contract that reports on each IRP
site in a quarterly activities report.



Performance Monitoring Plan Review. The performance nonitoring plan will be reviewed as
necessary and revised to optimze the program Data collected during nonitoring and/ or
sanpling events will be used as the basis for plan revisions. The visual observation
frequency, sanpling frequency, and nonitoring point locations will be eval uated using
nodeling or trend analysis to determine if a reduction in nonitoring and/or sanpling
events and | ocations can be i npl enent ed.

Summary of Estinmated WCA Renedy Costs

Esti mated costs for inplenmenting the renedy for the WCA are:

Capi tal Cost *

Total O&M LTM Cost s $8, 575, 391
Peri odi c Costs $ 136, 272
Total Cost in Current Dollars $8, 651, 669

*Capital costs have been addressed under previous projects.

Attachrment A7-2 provides tables that present a nore detailed estinmated cost breakdown. The
information in the cost estimate summary tables is based on the best available infornmation
regarding the antici pated scope of the renedial alternative. Changes in the cost elenents
are likely to occur as a result of new infornmation and data collected during the

engi neering design of the remedial alternative. Major changes nay be docunented in the
formof a menorandumin the Administrative Record file, an ESD, or a ROD anendnent. This
is an order-of -nagni tude engi neering cost estimate that is expected to be within +50 to
-30 percent of the actual project cost.

Esti mated Qutcones of the WCA Renedy

The estinmated outconme of the Sel ected Renedy i ncl udes:

. The WCA will be a pernanent waste nmanagenent area which will require long term
operation and nmi ntenance and nonitoring.
. LF5b will be clean closed, allowing unlimted exposure and unrestricted access to

the area. The same is expected for Landfills 2a, 2b, and 3.
M  STATUTORY DETERM NATI ONS

Under CERCLA 8121 and the NCP, the | ead agency nust select renedies that are protective of
human health and the environnent, conply with applicable or relevant and appropriate
requirenents (unless a statutory waiver is justified), are cost-effective, and utilize
permanent solutions and alternative treatment technol ogi es or resource recovery

technol ogi es to the maxi num extent practicable. In addition, CERCLA includes a preference
for renedies that enploy treatnent that permanently and significantly reduces the vol ung,
toxicity, or nobility of hazardous wastes as a principal elenent and a bias agai nst
off-site disposal of untreated wastes. The foll ow ng sections discuss how the Sel ected
Remedy neets these statutory requirenents.

Protection of Human Heal th and the Environnent

Alternative 5 will protect human health and the environment by treating TCE-contam nated
groundwat er using groundwater extraction wells and a treatnment system The RA will reduce
TCE concentrations in groundwater to MCLs as the extraction and treatnent induces water
flow through the aquifer, replacing contam nated water with "clean" water. Currently,
groundwat er at Zone B is not being used. There will be mnimal risk to human heal th and
the environnent during construction, operation, and mai ntenance of the treatnment system
Strict adherence to health and safety protocols and nonitoring will mnimze risk from
VQOCs, dust, and noise. Erosion control barriers will be used to prevent surface runoff to
the Unnaned Tributary, and consultation with the U S. Fish and Wldlife Service (USFW5)



wi Il be conducted so that no adverse inpacts occur in any sensitive species habitat.

Protection of human health and the environnment at the WCA will be achi eved through
construction of a |low perneability cover, which will prevent exposure through contact and
mnimze contaminant nobility in wind and water. The design of the WCA has been outlined
in the Zone B Feasibility Study Report, Section 1.2.5.1, WCA Design. This will result in
clean closure of LF5a and nminimze risks belowthe 10-4 to 10-6 acceptabl e risk range,
with a Hazard | ndex well bel ow 1.

Conpl i ance with ARARs

The groundwater extraction and treatnment systemw ||l conply with all ARARs. The ARARs are
briefly described bel ow and are presented in nore detail in Attachnment 8, which also lists
other criteria, advisories, or guidance to be considered (TBCs) for this RA

ARARs pertaining to the WCA were identified in an Acti on Menorandum (USAF 2000c) and are
included as Attachment A8-4 of this ROD. Key ARARs include RCRA Subtitle D and the
correspondi ng state rules.

Chemi cal - Speci fi c ARARs

Chemi cal -specific federal ARARs for groundwater include the follow ng:

. Safe Drinking Water Act (SOM), 40 CFR, Subparts B, F, and G Provides MlLs and MCL
goals for select chemcals in drinking water. Prinmary drinking water regul ations
i ncl ude heal th-based al | owabl e concentrati ons of carci nogens and non- carcinogens in
drinki ng wat er sources.

Chemi cal -specific Wom ng State ARARs for groundwater include the follow ng:

. Wom ng Environnental Quality Act/Wonming Air Quality Standards and Regul ati ons.

Provi de air em ssion standards for various chem cals and conpounds, i ncluding
fugitive em ssions.

. Wom ng Environnmental Quality Act/Womng Water Quality Rules and Regul ati ons.
Provi de standards for protection of surface water and groundwater.
. Wom ng Hazardous Waste Rul es and Regul ations. Identify and |ist hazardous wastes.

Acti on- Speci fic ARARs
Action-specific federal ARARs for groundwater include the follow ng:

. Clean Water Act (CWAY), 33 U S Code (USC) 1251 et seq. Provides criteria and
chem cal standards for discharge of pollutants into waters of the United States.
Sets requirements for the control of stormwater runoff.

. Clean Air Act 40 CFR Part 50. Establishes standards for anbient air quality to
protect public health and wel fare.

The principal action-specific Wonmng State ARARs for groundwater include the follow ng:

. Wom ng Environnmental Quality Act. Provides requirenents for discharge into waters
or em ssion of air contam nants.

. Wom ng Water Quality Rules and Regul ations. Provide regulations for discharges to
waters of the state, including both surface and ground waters.

. Womng Air Quality Standards and Regul ations. Provide standards for control of

em ssions, including particulates and odors. Include requirenments for construction,
nodi fication, and operation.

. Wom ng Hazardous Waste Rul es and Regul ations. Provide standards for hazardous waste
generators, transporters, and interimstatus standards for owners or operators of
hazardous waste treatnment, storage, and disposal facilities that also apply to
short-term storage of hazardous waste.



. Wom ng Solid Waste Managenent Rul es and Regul ations. Prohibit dunping of non-
hazardous solid waste (i. e., trash) on the site.

Locati on- Speci fi c ARARs

Locati on-specific federal ARARs for groundwater include the follow ng:

. Cl ean Water Act—-PBredge and Fill Regul ations

. Endanger ed Speci es Act

. Fish and Wl dlife Coordination Act

. Mgratory Bird Treaty Act

. National H storic Preservation Act

. Archaeol ogi cal and Hi storical Data Preservation Act
. Ar chaeol ogi cal Resources Protection Act (1979)

There are also two federal TBCs:

. EOL1990—Protecti on of Wetl ands
. EO 11988—Prot ecti on of Fl oodpl ai ns

The principal |ocation-specific state ARARs for groundwater include the follow ng:

. Wom ng Water Quality Rules and Regul ations. Provide water quality standards for
groundwat er and surface waters based on the particul ar stream segnent and provide
for protection of wetlands.

Cost Effectiveness

hi the | ead agency's judgnment, the Selected Renedy is cost- effective and represents a
reasonabl e value for the noney to be spent. In naking this determ nation, the follow ng
definition was used: "A renedy shall be cost-effective if its costs are proportional to
its overall effectiveness." (NCP 8300.430(f)(l1)(ii)(D)). This was acconplished by

eval uating the "overall effectiveness" of those alternatives that satisfied the threshold
criteria (i.e., were both protective of human health and the environnment and ARAR-
conmpliant). Overall effectiveness was eval uated by assessing three of the five bal anci ng
criteria in conbination (long-termeffectiveness and pernmanence; reduction in toxicity,
nmobility, and volume through treatnent; and short-termeffectiveness). COveral
effectiveness was then conpared to costs to determ ne cost-effectiveness. The rel ationship
of the overall effectiveness of this renedial alternative was deternm ned to be
proportional to its costs and hence this alternative represents a reasonable value for the
noney to be spent.

The estimated present worth cost of the Selected Renedy is $1, 729, 257. Al t hough
Alternative 3 is $176,291 |l ess expensive, it requires 50 years to neet the RAO of 5 ug/L
TCE. The Sel ected Renedy's additional cost provides a significant decrease in tine to neet
RAGs and protect hunman health and the environnent and is cost- effective. Attachnent A9
summari zes the cost-effectiveness conpari son anong alternatives.

Utilization of Permanent Solutions and Alternative Treatnent Technol ogi es to the Maxi num
Extent Practicable

The USAF has determ ned that the Sel ected Renmedy represents the nmaxi numextent to which
permanent sol utions and treatnent technol ogies can be utilized in a practicable manner at
the site. The Sel ected Renmedy treats the chem cal of concern (TCE), achieving a pernmanent
reduction of TCE concentration in the Zone B groundwater plunme to below 5 ug/L. O those
alternatives that are protective of human health and the environnent and conply with
ARARs, the Sel ected Renedy provides the best bal ance of trade-offs in terns of the five
bal ancing criteria.



Preference for Treatnent as a Principal Elenent

The Sel ected Renmedy will treat contam nated groundwater. Therefore, the statutory
preference for renedies that enploy treatnment as a principal elenent is satisfied.

Wil e the WCA does not utilize treatnent, it utilizes containment as an engi neering
control to prevent exposure and mnimze transport of contam nants.

5- Year Revi ew Requi r enment

Because this remedy will result in hazardous substances, pollutants, or contam nants

remai ning on-site above levels that allow for unlimted use and unrestricted exposure, a
statutory review will be conducted within five years after initiation of renedial action
to ensure that the renedy is, or will be, protective of human health and the environnent.

N. DOCUMENTATI ON OF SI GNI FI CANT CHANGES FROM PREFERRED ALTERNATI VE OF
PROPOSED PLAN

The Proposed Plan for the ROD was rel eased for public comrent Decenber 20, 2000. The
preferred alternative identified in the Proposed Plan was a groundwater extraction and
treatment system which was determined to be protective of human health and the
environnent. Additionally, the Proposed Plan incorporates the WCA and the expected cl ean
closure of LF5b into the final renedy. The USAF, EPA, and WDEQ reviewed all witten and
verbal comments subnitted during the public coment period. There were no significant
changes to the preferred alternative.



I'11. RESPONSI VENESS SUMMARY
FOR THE RECORD OF DECI SI ON

REMEDI AL ACTI ON AT ZONE B: OPERABLE UNI'T 8, LANDFILL 5
F. E. WARREN Al R FORCE BASE

A. STAKEHOLDER | SSUES AND LEAD AGENCY RESPONSES

At the tine of the Record of Decision (ROD) public comrent period, the preferred
alternative for the Sel ected Renedy at Zone B had been identified by the United States Air
Force (USAF), with U S Environmental Protection Agency (EPA) and Wom ng Department of
Envi ronnental Quality (WDEQ concurrence. The Sel ected Renedy, groundwater extraction and
treatnment, was presented in the Proposed Plan as the preferred alternative. Based on the
public's response and conments received during the public coment period for the ROD,
there were no significant objections to the preferred alternative as presented

Community interest in Conprehensive Environnental Response and Conpensation and Liability
Act (CERCLA) and Installation Restoration Program (I RP) activities at F. E Warren Ar
Force Base (FEW has fluctuated over the years since the initial record search and
personnel interviews conducted for the USAF in Septenber 1985. No specific individuals or
organi zati ons have been consistently involved over this period, although nmany groups and
i ndi vi dual s have been involved during the life of the project. There were no concerns
expressed during the Zone B R or on the FS Report before the public comment period for

t he ROD.

Restoration Advi sory Board (RAB) neetings, which are open to the public, have been
conducted since January 31, 1995. RAB menbers include representatives fromthe comunity
and fromcity and county government, with a community or |ocal government menber as the
co-chair. The RAB neetings have varied in frequency frommonthly to quarterly dependi ng on
the level of activity and RAB nenber interest. The preferred alternative for Zone B was
identified to the RAB in the 14 Novenber 2000 RAB neeting. The RAB nenbers offered no
comrents regarding the alternatives.

The public comment period on the Proposed Plan for the Zone B, Operable Unit 8 (QUS)
Remedi al Action (RA) at FEWwas hel d from Decenber 20, 2000 to January 19, 2001. The
public neeting was held on 9 January 2001 and attended by one nenber of the public. No
comrents were received during the public comment period or public meeting

B. TECHNI CAL AND LEGAL | SSUES

No technical and |egal issues were identified with the Zone B Proposed Plan and Sel ected
Remedy.
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01 LANDFILL 5A HAS A COMPRESSED CLaY SOIL COVER TOPPED BY A LAYER OF VEGETATED TOPSOIL. LANDFILL 5B 1S COVERED WiTH VEGETATED TOPSOIL. THEREFDRE
SURFACE RUNOFF, VOLATILIZATION, AND FUGITVE DUST GENERATION FROM THE WASTE (TSELF ARE MINIMIZED OR ELIMINATED, PRIOR TO COVERING, CONTAMINANTS
MAY HAVE MIGRATED OFF THE SURFACE OF THE LANDFILLS TO AREAS OUTSIDE THEIR PERIMETER. THE TOPSOIL CURRENTLY COVERING THE LANDFILL IS ASSUMED
TO BE UNCONTAMINATED.

@ T 15 ASSUMED THAT POTENTIAL RECEPTORS DO WOT DIG INTO THE TREWCHED WASTE ITSELF, BUT wMay BE EXPOSED TO SUBSURFACE SOIL OUTSIDE THE
PERIMETER OF THE LANDFILL.

o ?_UE TO THE LOCATION OF ZONE B AND THE CROUNDWATER FLOW DIRECTION, CONTAMIMANT MIGRATION IN GROUNDWATER TO OFF-SITE LOCATIONS IS NOT LIKELY
0 CCCUR.

L]
5

in
[LH

FUTURE GROUNDWATER USE AS A DRINMING WATER SOURCE 1S NOT UKELY TO DCCUR,
THIZ MIGRATION PATHWAY WAS EVALUATED USING A VOLATIUZATION MODEL; HOWEVER, ESTIMATED IWDOOR AR COMCENTRATIONS DID NOT EXCEED EPA REGION 3

AMBIENT MR RBCS.

THE UNNAMED TRIBUTARY 15 AN INTERMITTENT STREAM THAT DOES NOT CONTINUOUSLY SUPPORT AQUATIC BIOTA. 1T DISCHARGES TO CROW CREEX MORE THAN A
MLE FROM THE LAMDFILL,

THERE WERE NGO HUMAN HEALTH COPCS IDENTFIED N THE SEDIMENT MEDIUM,
CURRENT/FUTURE UTILITY WORKER ASSUMED TD WORK (E.G. EXCAVATING SOIL TO REPAIR UNDERCROUND PIPELINE} ™ ZONE B, BUT NOT ON LANDFILL ITSELF.

CURRENT/FUTURE RECREATIONAL VISITOR ASSUMED TO OCCASIONALLY VISIT UNNAMED TRIBUTARY AND ADJACEMT AREAS N ZONE B
HYPOTHETICAL FUTURE HESIDEMT ASSUMED TO LIVE IN ZOME B, BUT NOT ON THE LANDFILL ITSELF.

PRIMARY PRIMARY TRANSPORT PRIMARY CONTAMINATED SECONDARY TRANSPORT SECONDARY mmn—:ul [EXPOSURE
L CONTAMINATION PATHWAYS MEDIA PATHNAYS WEDIA TRANSPORT PATHWAYS b
VOLATILIZATION ANO
e ae|  CENERATION OF e AMBIENT AIR | INHAATION
i FUGHVE DUST 0 |
|
| ! pust | vapoRs
' =1 (oursios SERMETER oF o | INGESTION
I— —— ] m‘“ | 1 LF5a and LF5b) | DERMAL
| INFLTRATION | PERCOLATION
LANDFILL
WASTE |
s INGESTION
- oo bl i |  SUBSUFALE SM st (OUTSIOF PERWETER OF ! DERVAL
LF50 ond LFSb) HALATION
INFILTRATION 5 PERCOLATION e
INGESTION
GROUNDWATER
- MOUNG WITH o CROUNOWATER AT | ! GROUNDWATER FLOW  |—m=—{CROUNDRATER IN 70N P gl DERMAL
LAMDFILL COMNSTITUENTS IMHALATION
INGESTION
VOLATILIZATION | INFILTRATION ST e W e
HALATION
|
NDOOR AR TOME B ™ 1 NHALATION
CROUNDWATER DISCHARCE | suFacE whER | INGESTION
TO UNMAMED TRIBUTARY | ™ IN UNNAMED TRIBUT ™1 ocrwa
imq:mmm
FISH N |
UNNAMED TRIBUTARY 19 ] GESHON
lﬂ:uwmumu
.y SEDMENT N | GEsTIoN
UNMAMED TRIBLTARY DERMAL

| POTENTIAL RECEPTORS

CURBENT/TUTURE | CURRENT/FUTURE
WORKER'™
|

RECREATIONAL
wSTor™

ILEELERAR AT

— e —

PATHMAY MOT COMPLETE, MO

EVALUATION NECESSARY,

PATHWAY 5 OR MAY BE COMPLETE;

HOWEVER, RISK IS LKELY
EVALLATION CRiLY,

LOW; CURLITATIVE

PATHWAY |5 COMPLETE AMD MAY BE SICRIFICANT;

QLANTITATIVE EVALLIATION.

MIGRATION PATHMAY M&Y HAWE CCURRED PRIOR TO

COVERMG THE LANDFILLS, A
MINMIZED OR ELIMIMATED 19,

T IS CURRENTLY

NE B: OUB, LF5 ROD

F.E. Warren AFB, Wyoming

Figure 3

HUMAN HEALTH CONCEPTUAL SITE MODEL




AN g, 1L B

i

PRIMARY
CONTAMINATION

PRIMARY TRANSPORT
PATHRATS

PRIMARY
CONTAMINATED MED

SECOMDARY TRANSPORT
PATHWAYS

SECONDARY
CONTAMINATED MEDLA

SUBSURFACE WASTE/SCiL

b — — —

WOLATIIZATION AND
GENERATION OF
FUGITVE DUSTIN

]

DEPOSMON

N7 g
!—-.- ONE

b o — o

SURFACE
RUNGFFM

INFILTRATEON
PERCCLATEON

INSIDE PERIMETER ©F

TERESTRIAL RECEPIORS | | |

AQUATIC RECEPTORS

PLANTS| BIRDS/MAMMALS [INVERTS

VTSI Fi5H,/INVERTS | GURDS /MAMMALS

LF3h

AMERENT AR

e lolzlalalel[2]a]alz]la]s]
— ]

A

QusT VAPORS
SURTACE SOIL

= | [ Tl |

| (OUTSIDE PERIMETER OF
LFSa end LF5b)

IWFLTRATION | PERCOLATION

!

SUBSURFACE SOML
IN IOHE B

GROUNDWATER
MIGNG WITH
LANDFILL CONSTITUENTS

(OUTSIDE PERIMETER OF
LF5a ond LFSb)

INFILTRATION '|r PERCOLATION

GRUUNUWATER Al

THE LANDFILL J

GROUNDWATER FLOW

|

GROUNDWATER DISCHARGE

L]

1O UMNAMED TRIBUTARY

(0 LANDFILL 5A HAS A COMPRESSED CLAY COVER TOPPED BY VEGETATED TOPSOIL, LANDFILL 5B 1S COVERED WITH VEGETATED TOPSDIL THEREFORE
SURFACE RUNOFF, VOLATILIZATION, AND FUCITME DUST GEMERATION FBOM THE WASTE ITSELF ART MINIMIZED OR ELIMINATED. PRIOR 10 COVERNG,
CONTAMINANTS WMAY HAVE MIGRATED OFF THE SURFACE OF THE LANDFILLS TO AREAS OUTSINE THER PERIMETER. THE TOPSOIL CURRENTLY COVERMG

THE LANDFILLS |5 ASSUMED TO BE UNCONTAMIMATED,

12 THE UNMAMED TRIUTARY 15 AN INTERMITTENT STREAM THAT DOES NOT CONTINUDUSLY SUPPORT AQUATIC BIOTA. |T DISCHARGES TO CROW CREEK

MORE THAM A MILE FROM THE LAMDFILL

IN UNNAMED TRIBUTARY™

SURFACE WATER

AQUATIC. BIOTA

{ BIOACCUMULATION

IEEE T nm

REDACCUMULATION

SEDMENT ™

L T ]

UNNAMED TRIGUTARY

~{[1TH

LEGEND

e -

[ ] eatiway NOT COMPLETE, NO EVALUATION NECESSARY.

i
1
|
|
|
|

PATHWAY 1S OR MAY BE COMPLETE, HOWEVER, FISK IS LOW OR EXPOSURE PARAMETERS ARE NOW
AVAILASLE: OQUALITATIVE EVALUATION ONLY.

PATHWAY [S COMPLETE AND MAY BE SIGNIFICANT. QUANTTATVE EVALUATION.

MIGRATION PATHWAY WAY HAVE OCURRED PRIDR 10 COVERING THE LANDFILLS, BUT 15 CURRENTLY
MINIMIZED OR ELIMINATED )

ONE B: OUB, LF5 ROD

F.E. Warren AFB, Wyoming

Figure 4

ECOLOGICAL CONCEPTUAL SITE MODEL




e L E] ¥ b o T =g b T
e s —
g MW-258 F
® (ozen (D

S ywamo
Q.9)

— Fi=11

Ebe10

A

Fa-Da

FA-13
Fa-130
FA-13M1

o MW-249

LFS-1M1 (242} ———-
LFE-10 (0 255)

| LF5b was
Excavated
in 2000

LFS-1 [(17.7) -

£

NOW-257

LF5-2 {5.18)

v 875
LF5-1I'.I'.|"

*m:‘
EXPLANATION

LFs108 &  Groundwalter Monlioring Well Sampled in Zone B
(15 - h-'nndhl Investigation (1056, 2000)
Maxirmum TCE Canesntration in gl
ND = Not Defected
% Groundwater Montoring Wed
Nl Sarmpled
Ahandoned Well
¥ Hydropunch Location (1953)
| Trichiroethene |socongeniralion Contolr In pgfL
|shaded srea grealss than 5 pgi) (1994, 2000)

Groundwater Elevation Contour
“0of In Fesl, Junsiduly 1893

| Appronmats Landfil Boundarkss
B 5uiding
= Paved Road
&1 Unpaved Road

LG

+

A.-"'H Line of Cross-Secfion

100 ! 6o

T AR

200 Fasl

Figura 5 AERIAL EXTEMT OF

TCE PLUME IN ZONE B

RECORD DF DECISION FOR ZOMNE 8
F E WARREN AIR FORCE BASE
CHEYENNE WYDMING

Titetlh

=ynnn Ty e

TITRLE

" i

EfLE MAME OATE . BY
dnEAfs04-01 apr Aprll 30 JLG




SW

A
ELEVATION
82104 APPROMMATE LOCATION OF
BURIED WASTE AT LFBb
A0
=284 @
(8184.217)
(-9
B1804 =1
WiW—284
s - (B1B1.41)
b TCE = ND -
-\-‘ "“
S—— -
i K o= 198 m /oy -~ Sy
81704 =] " s
-5
S T
[} b
by ™
S
§160- Ny
B 150
Bl
67304
21204
&1104
81004 LEGEND
WW-250 WELL D
(B157.02") GROUND ELEWATION
S0e0 TCE  TRCHLOROETHENE CONCENTRATIONS M
GROUNDWATER (PHASE 2. SEFTEMBER
1089, LFS—1, LFE=2, AND LFE-1D8
FROM FHASE 3, WAY 2000.)
somo IN WICROGRAMS PER LTER (ag/L)
NO  MOT DETECTED
===—— TGE ISOCONCENTRATION CONTOUR (wg/L)
BOT04 DASHED WHERE INFERRED
¥ POTENTIOMETRIC SURFACE ELEVATION
(81523.02") sFPTFURFR 1836
(MEASUREMENT FROM SHALLOWEST WELL
u-u-un1 IN EACH CLLFSTER)
K= HYDRAULID CONDUCTRTY {m:r,rmv}@
GOS0 CROUNDWATER FLOW DIRECTION
o SCREENED INTERVAL

HORIZOWNTAL DATUM:

COORDINATE SYSTEM,

MAVD—BA

WYDMING STATE FLAME
NAD-B3

NE T0 B-F
LF5—18, LFS—-1M, LFE=1D
(6180473 O CHEYENNE
ROAD
SURF, =
LFa-2M,
(9173 (17314 !
-9
VERTICAL = LFa=1
w TOE = 17.7
L K= 8 Wy -
B LFE=1M
. i
S TE = 1.3
b “a ﬂ o
- - k=08 —
k"‘*- ~ = (6 f/day -
R
e i
.63, |
1
.
H| B e e =i
o
K=3ffiy e =
&
[ S
4
re—
-
=4 8
- LFS—20
USCS CLASSIFICATIONS w| B TE =10
GW|  WELL-GRADED GRAVEL W= 04 famy
SW|  WELL-GRADED SAND —
5P | POORLY-GRADED SAND
5;“ SILTY SAND
E SANOSTOME
56|  CLAYEY SAND
oo CLAYEY GRAVEL 2
S TE
|ML| SILTE AND VERY FINE SAND ﬁl%—"ﬁ O
B4l SiLTSTOME FROM '
o] ey (2) FROM us#F, 1685a
E AT VERTICAL DATLIM:
M/ NO RECOVERY

| ST
oy =30
.-
oy — TE = WD
E K= 8 f/dey
ARISON TORY AN S

FEDERAL MAXIMUM CONTAMINANT LEVEL FOR TCE IS 5 wg/L

B 5wl
B <58 ui
VERTICAL HORIZONTAL
4] 10 20 el a 100 200 300
e —
SCALE N FEET SCALE N FEET

NE

A
ELEVATION
r 8210

= A200

8180

8180

FR1TO

= 5180

8130

FE1Z0

FE110

FE100

F BOAD

Fe0To

= BOED

L E040

AE-DMER OSSR el ey

ZONE B, OUB: LF5 FS

F.E. Warren AFB, Wyoming

FIGURE 8

VERTICAL EXTENT OF LF5b TCE PLUME

(CROSS-SECTION A-A))




TE TO a—a"
LF5~105 WELL 1D NW o SE
(5154.34%) GROUND ELEVATION B TRIBUTARY :
TCE  TRICHLOROETHEME CONCENTRATIONS ELEVATION ﬂ‘fﬁ.;"gﬁ} ELEVATION
N GROUNDWATER (PHASE 32, 81 I r 8180
SEPTEMBER 1998. LF5—1 FROM au-|
PHASE 3, MY 2000.) LF5—105
IN MICROGRAMS FER UTER (ug/L) (617128 (B17048)
ND  NOT DETECTED 6170 ‘ L8170
P ==  TCE ISOCONCENTRATION CONTOUR MW=120
/| it
e A R p— TCE = 143
QUERIED WHERE UMNCERTAIM 61604 K = 30 oy L E180
X POTENTIOMETRIC SURFACE ELEVATION
(8173.85") SEPTEVBER 1090
(MEASUREMENT FROM SHALLOWEST WELL g150 —
M EACH CLUSTER)
K = HYDRAULIC CONDUCTMTY (FEET/D4Y) (7)
1404 L 6140
E LITHOLOGIC LOG NOT AVAILABLE
E SCREEMED INTERVAL B130- LE130
L §120
IFICATIONS MNOTES ™
WELL~GRADED GRAVEL @ FROM USAF, 1887 Erel L6110
WELL=GRADED SaND VERMCAL DATUM: MAVD-BR B
POCRLY-GRADED SAND HORIZONTAL DATUM: WYDMING STATE PLANE s
SILTY SAND COORDINATE SYSTEM, MAD=83 || LFS-2D 6100
SANDSTOME o TCE = ND
CLAYEY SAND :I K = 04 #/day
CLAYEY GRAVEL COMPARISON TO REGULATORY STANDARDS L ense
LTS A0 e FINE 2 FEDERAL MAXIMUM CONTAMINANT LEVEL FOR TCE IS 5 mg/L
SILTSTONE
cLay B> 8l VERTICAL HORIZONTAL
ir CLAYSTONE 0 10 20 10 o 100 200 300
CONERTY T — ]
W B <smn SCALE M FEET SCALE N FELT

1
i ZONE B, OUS: LF5 FS FIGURE 7

VERTICAL EXTENT OF LF5b TCE PLUME
5 F.E. Warren AFB, Wyoming (CROSS-SECTION B-B')




ATTACHVENT Al

Sel ection of Hunan Health COPCs for Surface \Water
Human Health R sk Assessnent



TABLE Al-]
SELECTION OF HUMAN HEALTH COPCs FOR SURFACE WATER
HUMAN HEALTH RISK ASSESSMENT
ZONE B, OUS, LF5 RL, F.E. WARREN AFB

Other
evidence
showing
chemical is 95% UCL >
Isthe chemibcal | ks towicity | Site Significantly | aot site Is detection Maxkmum Toxiciy Maximim detected toxicity
an essential information Exceeds related? | Number of | Numberof | frequency | Detected Value | Screaning value > toxicity SCTEENing
Detected chemicals nutrient? available? Background? 1} detections | samples >5%7 {mail) Value (mgiL} screening value?  [95% UCL|  wvalue? COPCY
Vaolatiles
|Chloroethane Mo = - -~ z 1] Yes (LIS E3 (.06 Mo - - Mo
|Mt-|h_r!:n= chloride Mo = = = 3 6 Yes 000315 0.0041 Mo = - Mo
Trichloroethens Mo — - — 2 & Yes 0.00177 00016 Yes — — Yes
Inorganics

Alurminim Mo - He — 1 & - — — — - — Mo
Barium uie] - Yes — [ [ Yes (.29 0.26 Yes 0.26542 Yes Tes
|Calcum Yes Yes Yes - 1] ] Yes 119 51.1 Yes 117.061 Yes Yes
from Yes Yes No - ] i - - - - - - Mo
Magnesium Yes Yes Mo - & [ - - — — - — Mo
Manganese Yeg Yes Yes - ) i Ye 0.543 0.51 Yes 1.11452 Yes Yes
Mitrate-MNitnic as N Mo Yes Nao - fr b — - - -- -- - M
Potassium Yes Yes HNa ~ 2 & - -~ - - - - M
Sodium Yes M - = & 6 —~ — — — — Mo

MNotes:

{1} See Section K.2.1 for evidence if answer 1s yes.

"o = Not evaluated because chemical was determined not (o be s COPC ima previous step or informalion 15 nol necessary
95 LICL =93 percent upper confidence Hmit

COPC =chemical of poténtial concern

1, eeipisivt T W B Zonc BF RO Jall HOWFabiil Zases B ROOT DO 201400640 AR



ATTACHVENT A2

Cancer Classification and Toxicity Val ues
for Human Health Ri sk Assessnent



TABLE A2-1

. CANCER CLASSIFICATION FOR HUMAN HEALTH RISK ASSESSMENT
ZONE B, OUS, LF5 RI, F.E. WARREN AFB

Chemical of Potential
Concem Cancer Classification (1) Source
Barium D [RIS
Calcium L A
Manganese D IRIS
Trichloroethene C-B2 (2) NCEA (3)
MNotes:

IRIS was searched on November | 8, 1599
(17 Cancer Classifications:

A-known human carcinegen

B2-probable Human Carcinogen
C-possible Human Carcinogen

D-not classifiable

(2) On the C-B2 contingun
{3) EPA, 1992, Risk Assessment Issue Paper for: Carcinogenicity Information for Trichlorosthylene (CASREN

T9-01-6). Superfund Technical Support Centér National Center for Enviranmental Assessment. March 5.

L iopwonic Ty Can N ome FHOEY el 2000 Finl Toar (i OO, DOC 001403840 M)



TABLE A2-2
TOXICITY VALUES FOR HUMAN HEALTH RISK ASSESSMENT
ZONE B, OUS, LF5 RIL, F.E. WARREN AFB

Chemical of Potential
Concern Value Source Species Endpoint

Inhalation Slope Factor (SFi) (mp/kp-day)-1
Barium -- — - -~
Calcium -- — -- --
ﬂqprganese — - - -
Tricholorethene 6.00E-03 NCEA (2) Mouse liver/kidney
Oral Slope Factor (So)(1) (mg/kg-dav)-1
Banum - - - -
Calcium - == -- --
Mﬂn_gam:s:: . -- e .
Tricholorethene 1.10E-02 NCEA (2) Mouse liverkidney
Chronic Non-Cancer Inhalation Reference Dose (RiT)) {mg#g-day}
Barium 1.43E-04 HEAST Alternate Human | No adverse effects
Calctum - - - -
| Manganese 1. 43E-05 IRIS Human NS effects
Tricholorethene - - - -
Chronic Non-Cancer Oral Reference Dose (RfDo)(1} (mg/ke-day)
Barium T7.00E-02 IRIS Human No adverse effects
Calcium 1. 40E+01 EPA Region VIII - --
Munganese 2.00E-D2 IRIS (3) Human CINS effects
Tricholorethens 6.00E-03 NCEA(d) Mouse liver/kadney

Notes;

IR1S was searched on November 18, 19599

(1} Adyusted oral slope factors and oral references doses were also used to assess toxicity, hazard, and cancer
risk for dermal exposure pathways for barnium and manganese, Oral slope factors and oral reference doses for
ather COPCs were not adjusted for dermal hazard and nsk calculations (EPA 1998a).

(2) EPA, 1992, Risk Assessment [ssue Paper for: Carcinogenicity Information for Trichlercethylene {CASREN 79-01-6)
Superfund Technical Support Center National Center for Environmental Assessment. March 5

(3) The non-food RiDo was used.

(4) EP&, 1992, Risk Assessment Issue Paper for Provisional Oral RfD for Trichloroethylene (CASRN 79-01-6), Superfund
Technical Support Center Mational Center for Environmental Assessment. March 5,

|l irmm iz Dne fZone (N Zore RO _tel_1001'Final Sove B RODT DOC 08185000840 AM)



ATTACHMENT A3

Summary of Health Risks



TABLE A3-1

SUMMARY OF HEALTH RISKS

CHILD /{ ADULT RECREATIONAL VISITORS
ZONE B, OUS, LF5 Rl, F.E. WARREN AFB

Central Tendency Reasonable Maximum Expesure
Hazard Index Cancer Risk Hazard Index
Receplor/Pathways {Child/Adult) {Adult) {ChildiAdult) Cancer Risk (Adult)
Child/Adult Recreational Visitor
Surface Water Ingestion 4.22E-05 2G67E-12 4. B4E-13 1.OZE-09
Surface Water Dermal 4. TGE-04 2.53E-11 5. 1 BE-{¥3 1.63E-0%
Taotal SE-04 JE-11 1E-02 IE-09
TABLE A3-2
SUMMARY OF HEALTH RISKS
YOUTH RESIDENT
ZONE B, OUS, LFSRI, FE. WARREN AFB
Cantral Tendency Reasonable Maximum Exposura
Receptor/Pathway Hazard Index | CancerRisk | Hazardindex | Cancer Risk
Youth Resident
Surface Water Ingestion 6.11E-04 222E-11 1. 51E-02 1. 6E-09
Surface Water Dermal I.1BE-02 J4EE-10 4, 72E-02 2,78E-09
Total 1E-02 4E-10 HE-02 4E-09
TABLE A3-3

SUMMARY OF TOTAL HAZARD INDICES AND CANCER RISKS
ZONE B, OUS, LF5 RI, FE. WARREN AFB

Central Tendency Reasonable Maximum Exposure

Receptor/Pathway Hazard Index Cancer Risk Hazard Index Cancer Risk
Child/Adult Recreational Visitor 5E-04 3E-11 1E-02 IE-09
Child/Adult Youth Resident 1E-02 4E-10 BE-02 4E-09

Ll retrene Do Coma 2 one HFROD ol 23015 ing! Tone 8 ROTE DOC DR M0 688 AM)




ATTACHVENT A4

Summary of Ecol ogi cal Chem cal s
of Potential Concern and
Ecol ogi cal Exposure Pat hways of Concern



TABLE A4-1
. SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN
ZONE B, OUS, LF5 RI, F.E. WARREN AFB

Exposure Media and COPCs

Subsurface Subsurface
Soil? (LF-5a |Subsurface Soil?| Soil? (LF-Sb Unnamed Unnamed
Surface Soil' Outside (LF-5b Qutside Ingide Tributary | Tributary Surface
Detacted Chemical ~ (Areas 1-8) Perimeter) Perimeter) Perimeter) Sediment? Water*

Volatiles

Benzene A

|Chloroethane X

Methylene chloride b4

Toluene

Trichloroethene

| Trichlorofluoromethane

¢is-1,2-Dichloroethene | |

Semi-volatiles

< o o o e

bis(2-Ethylhexyljphthalate | | X | |

Pesticides/PCBs

4.4_DDD

4,4-DDE

4,4-DDT X

Dieldrin

Endosulfan Sulfate

MR || =

Heprachlor
PCB-1248 X

lalpha-BHC

>

Inorganics

Antimony A

Arsenic X

Erium X X

Boron X

Cadmium X

Chromium {total) X

Hydrogen sulfide A

Lead X

Mercury X

Zinc X

Motes;

X - Ecological Chemical of Potential Concemn
COPC = Chcmical of Potential Concern

1- See Table K.3-4 for selection of COPCs in surface soil

2- See Tables K. 3-5 through K.3-7 for selection of COPCs in subsurface soil
3= See Table K. 3-8 for selection of COPCs in sediment

4- See Table K. 3-9 for selection of COPCs in surface water

LABinmicDoed Lo ZendlIFROD Sl 300 i Fong B RO DOC 0201 4/00]6 83 AM)



ECOLOGICAL EXPOSURE PATHWAYS OF CONCERN

TABLE Ad4-2

Zone B: OUS§, LFS, F.E. Warren AFB

Sensitive T&E
Exposure Medium Environmen Receptor Species Exposure Routes Assessment Endpoints Measurement Endpoints
Surface Water in Fish and aquatic Direct contact; direct and Maintenance of fish and | Surface water toxicity determined by
intermmttent Unnamed N biota N indirect {via food web) aquatic biota comparing surface water chemical
Tributary ingestion of chemicals in populations corcentrations to site reference concentrations
surface water and ambient water quality criteria representing
protection of 95 percent of aquatic genera from
adverse effects on growth, reproduction, and
moriality.
Sediment in Unnamed Benthic macro- Dhrect contact; direct and Maintenance of benthic | Sediment toxicity determined by comparing
Tributary N invertebrates N indirect (via food web) invertebraie and aquatic | sediment chermucal concentrations 1o reference
' and aguatic ingestion of chemicals in biota populations site concentrations and sediment quality values
biota sediment protective of aquatic organisms from adverse
cffects on growth, reproduction, and survival
Surface Soil in Terrestmal Direct contact of chemicals | Maintenance of local Surface soil toxicity determined by comparing
eight exposure N plants, soil N in surface soil shortgrass prairie plant | soil chemical concentrations te background
arcas invertebrates and soil invertebrate concentrations and soil quality values
populations protective of plants and soil-dwelling
. invertebraies.
Terrestnal birds Direct and indirect {via Maintenance of local Surface soil toxicity determined by comparing
and small Nt food web) mngestion of bird and small mammal | estimated daily doses of site-related chemicals
manmmals chemicals in surface soil | populations using the in soil to toxicity reference values
shortgrase prairie {representing no adverse effects levels for
individual reproduction and survival) for the
deer mouse, horned lark, and western
meadowlark,
Subsurface Soil in N Terrestrial Direct contact of chemicals | Maintenance of local Subsurface soil toxicity determined by
LF5a and LF5h plants [y in subsurface so1l plant populations comparing £oil chemical concentrations to

{outzide perimeter)
and LF3a (mside
perimeter trench)

background concentrations and soil quality
values protective of plants,

(1) The threatened Preble’s meadow jumping mouse (Zapus hudsonium preblen) 1s not considered a receptor for the short grass prairie habitat: its range is
resiricted to the riparian zone bordering Crow and Diamond Creeks.

(2) Maintenance of the local population includes proection of the local communities and their natural species diversity and abundance.

LB Tt et e fuee PR el 1001 Faal Pobe 8 000E D0C 000001 T 16 i)




ATTACHMENT A5

Summary of Detail ed Anal ysis
of Renedial Alternatives



TABLE AS-1
SUMMARY OF DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES
Zone B: OUS8, LF5 Feasibility Study

alternative.

in the General Plan are a long tenm and re)iable

| management control to provide protection because
» they are required for all major installations and are

i achieve protection js estimated 1o be
year.

with EPA and WDEQ. No groundsvater

manitoring proposed to monitor effectiveness.

' "] ~Overall Protection of Human Health and- § *Compliance with Leng-Term Effectiveness Reduction of Toxicity, Mobility, and Volume 4
Remedial Aternatives . .{ - ..~ Environmént ™ . 1 T ooy " _Potential ARARs and Permanence through Treatment Short-Term Effectivenass . Implementability Cost
ALTERNATIVE 1—No | Does not protect human health and the Does not comply with all potential Does not provide long-term effectiveness because | Toxicity, mobility and volume of TCE are | No additional risk to site warkers and the | Very easy to implement. No monitoring of the
| Action environment. chemical-, action-, and location-specific  { untreated TCE contamination remains in not reduced by active treatment. environment because there is no effectiveness is possible. $0.00
ARARs. groundwater at concentrations exceeding the construction.
MCL. However, concentrations are refatively low |
and may be reduced over time but there are no
management controls to prevent cXposure 1o
groundwater or to monitor the residual
concentrations in groundwater.
ALTERNATIVE 2— Dogs not protect human heslth and the Complies with all potential action- and Although untreated TCE contamination remains in » Toxicity, mobility and volume of TCE amT No additional risk to site workers and the | Very easy to implement technically and Capital
Institutional Cortrols environment. No unacceptable short-term | location-specific ARARs. Would not groundwater at concentrations cxcceding the not reduced by active treatment. | environment because there is no administratively. FEW administrative $20,467
or cross media impacts are expected. comply with potential chemical-specific | MCL, provides long term effectiveness by construction. No increased risk to requirements include modifying the General Plan.
I ARARSs, because there is no means of implementing institutional controls to limit or workers, the community, or the Reliable management control that includes
| monitoring plume attenuation. No prevent use of groundwater and managing risk environment during implementation. administrative monitoring and review on an Total O&M
discharge permits are needed for this posed by the remaining TCE. Controls contained Time to enact institutional controls and annual basis. Minimal coordination activitics $29,029

Present Worth

requirements of an NPDES discharge
permit is needed for this altemative.

shipped offsite for destruction through
regeneration. Greater operation and maintenance
only during 7-yeas treatment period.

workers, the community, or the
environment during implementation.
Transport of spent carbon vessel to offsite
regeneration facility would pose minimal
risk to community. Time to achieve
MCLs is estimated to be approximately 7
years,

create schedule delays. Monitoring the
effectiveness is simple. Multiple suppliers of
carbon eqhipment are available. Compsetitive bids
can be obtained. Administrative requirements
include campliance with the substantive
requirements of an NPDES permit and modifying
the General Plan.

enforceable by the Installation Commander. Does $35,623
not provide for monitoring the residual
concentrations in groundwater to MCLs over time.
. Minimal administrative activities and pericdic
menitoring are required.
ALTERNATIVE 3— Protects human heatth and the Complies with all potential chemical-, Natural processes will reduce contaminant levels | Toxicity, mobility and volume of TCE are | Minimal additional risk to site workers | Easy 1o implement. Equipment is standard and Capital
Natural Attenuation/ cnvironment under current conditions action-. and location-specific ARARs. in groundwater to MCLs over time. Continued reduced over time from natural and the environment during installation of | readily available. Conventional well installation $183.381
Long-Term Monitoring through natural atienuation processes. No | Any soil spoils generated from installation | monitoring provides a reliable means to assess the | attenuation of contaminants in wells. Excavated material will remain techniques would be used and would be easy to )
unacceptable short-term or cross media of the wells will remain onsite in residual concentrations and manage the risk posed | groundwater. TCE levels are reduced to | onsite, therefore the community does not | construet. Should not create schedule delays.
impacls are expeeted. accordance with potential ARARs. No by the residual. Institutional controls would limit | MCLs. No treatment residuals present in | incur incremental risk associated with Passive treatment that docs not require removal, Total O&M
discharge permits are needed for this or prevent use of groundwater. No untreated groundwater at completion. Treatmentis | traffic and offsite disposal. No increased | aboveground treatment or TSD services. $3,274,341
alternative. residual contamination would be produced by this | irreversible. risk to workers, the community, or the Monitoring the effectiveness is simple.
treatrnent process. Minimal operation and environment during implementation. Competitive bids can be obtained. FEW
maintenance of wells and groundwater sampling Time to achieve MCLs within Zone Bis | administrative requirements include modifying the Present Worth
are required. estimated to be approximately 50 years. General Plan. $1,552,966
| ALTERNATIVE 4—In Protects human health and the Complies with all potential chemical-, In situ treatment will reduce contaminant levels in | Toxicity, mebility and volume of TCE are | Minimal additional risk to site workers Moderately difficult to implement. Innovative Capital
Situ Permeable Reactive | environment under current conditions action-, and [ocation-specific ARARs. groundwater to MCLs. Continued monitoring reduced over time from in situ treatment | and the environment during construction. | technolcgy. Predesign investigations would be $1,023.174
Barrier through in situ treatment. No Any soil spoils generated from installation | provides a reliable means to assess the treatment of groundwater. TCE levels are reduced | Excavated materia) will remain onsite, required prior to full scale design. Technology is ’
unacceptable short-term o7 cross media of the treatment wall will remain onsite in | effectiveness. Institutional controls would limit or { to MCLs. Treatment residuals therefore the community does not incur patented and licensed. Laboratory bench scale
impacts are expected. accordance with potential ARARs. No prevent use of groundwater. No untreated residual | (degradation products of TCE) present in | incrementa] risk associated with traffic column tests would be required. Equipment and Total O&M
discharge permits are needed for this contamination would be produced by this groundwater located downgradient of wall | and offsite disposal. No increased risk to | materials are available. Conventional $1,248,163
alternative. treatment process. Minima} operation and 2t nontoxic or below MCL concentrations. | workers, the community, or the construction techniques would be used and should
maintenance of the PRB over 25 years, however, it | Treatment is irreversible. environment during implementation. not create schedule delays. Monitoring the
may require periodic cleaning or replacement. Time to achieve MCLs is estimated to be | effectiveness is simple. Competitive bids for Present Worth
approximately 25 years. installation can be obtained. FEW administrative 32,008,097
requirements include modifying the General Plan.
Would require consultation with other agencies
regarding construction near sensitive species
habitat.
ALTERNATIVE 5— Protects human health and the Complies with all potential chemical-, Ex situ treatment will reduce contaminant levels in | Toxicity, mobility and volume of TCE are | Minimal additional risk to site workers Moderately easy to impiement. Carbon Capital
Groundwater Extraction environment under current conditions action-, and location-specific ARARs. groundwater. Continued monitoring provides a reduced over time from ex situ treatment | and the environment during construction. | adsorption is a proven and reliable technology. $439222
and Treatment through removal and treatment of the Any soil spoils generated from installation | reliable means to assess the treatment of groundwater. TCE adsorbed to Excavated material will remain onsite, Equipment (carbon vessels, pumps) and carbon
contaminated groundwater. No of the wells will remain onsite in effectiveness. Institutional controls would limit or | activated carbon. TCE levels in therefore the community does not incur regeneration services are readily available.
unaccepiable short-term or cross media accordance with potential ARARs. prevent use of groundwater. Activated carbon groundwater reduced to MCLs. incremental risk associated with traffic Conventional construction techniques would be Total O&M
impacts are expected. Compliance with the substantive would contain the TCE, however, it would be Treatment is irreversible. and offsite disposal. No increased risk to | used and should be easy to construct and not $1,489,502

Present Worth
$1,729,257

Notes:

ARARs =  Applicable or relevant and appropriate requirements
FEW = F.E. Warren Air Force Base

MCLs = Maximum contaminant levels

NPDES =  National Pollution Discharge Elimination System
RCRA = Resource Conservation Recovery Act

TCE = Trichloroethene

usc = U.S. Code

WAProjects\68FDMFE068_Warren_Zone_B\Sub_0(112.0_Word_Proc\ROD\ROD Table AS-1.doc
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ATTACHMENT A6

Proposed Performance Monitoring
Anal yti cal Li st
and
WCA Detection Mounitoring Constituents



TABLE A6-1

PROPOSED PERFORMANCE MONITORING ANALYTICAL LIST

Analytical Field Instrument or | Treatment Goal
Analysis Method Laboratory Analysis {malL)

Water-level/surface water stage Electric Tape/flume Field NA
pH SWQ_"E)}DB Field MA
Water temperature E170.1 Field MNA
Redox potential (Eh) ASTM D498 Field NA
Dissolved oxygen Flow-through Cell Field NA
Specific conductance SWo050 Field NA
Turbidity (groundwater only) E180.1 Field NA
Total dissolved solids (TDS) Els0.2 Lab NA
Total suspended solids {TSS) El60.1 Lab NA
Total organic carbon (TOC) Swaisl Lab NA
Dssolved organic carbon (DOC) | SWa060 Lah NA
Alkalinity E310.1 Lab NA
Potassium SWol10B Lab NA
Sodium SWal10B Lah NA
Calcium SWoll0B Lab NA
Magnesium SWeni0B Lab MA
Iron (iotal} SWwao10B Lab NA
Manganese SWeo10B Lab NA
Sulfate SWa0s6 Lab MA
Nitrate SWo56 Lab NA
Chloride SWals6 Lab NA
Trichlorocthene SEWE260 Lab 5

Total 1,2-DCE SWi2e0 Lab 300
TDCE SWEZ60 Lab 100
CDCE SWE2a60 Lab 70
Vinyl Chloride SWa260 Lab 2

Notes:
Amnalytical list presented for FS scoping and cost-estimating purposes.

ASTM =

DCE = Dichloroethene

eDCE = cis-1,2-dichloroethens
IDCE = trans-1,2-dichloroethene
pal = Mictogréms per |iter
NA =  Not applicable

American Society for Testing and Materials

L Eleeurenile Doer 2 el T aseRFRI0 1 1001 Flaal Zane B 2003 DOC S014T00E40 AM)




TABLE A6-2
WCA DETECTION MONITORING CONSTITUENTS

Inorganic Constituents

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper

Lead

Mickel

Selenium

Silver

Thallium

Vanadium

Zinc

Organic Constituenis

Acetone

Aerylonitrile

Benzene

Bromochloromethane

Bromodichloromethane

Bromoform, Tribromomethane

Carbon disulfide

Carbon tetrachlonde

Chlorobenzene

Chloroethane; Ethyl chioride

Chloroform; Trichloromethane

Dibromochloromethane; Chlorodibromomethane

1,2-Dibromo-3-chloropropane; DBCP

1,2-Dhbromoethane; Ethylene dibromude; EDB

o-Dnchlorobenzene; 1,2-Dichlorobenzene

p-Dichlorobenzene; 1,4-Dichlorobenzene

Trans-1,4-Dhchloro-2-butene

1,1-Dichloroethane; Ethylidene chlonde

1,2-Dichloroethane; Ethylene dichloride

l,1-Dichloroethylene; 1,1-Dichloroethane; Vinylidene chlonde

L "Bt |t Dhois! T B ZaaEl RO 11 _1001\Fisad Zave B ROOT DOC G L0R 80 AMI




TABLE A6-2
WCA DETECTION MONITORING CONSTITUENTS

cis-1,2-Dichloroethylene; cis-1,2-Dichloroethene

trans-1,2-Dichloroethylene; trans-1,2-Dichloroethene

1,2-Dichloropropane; Propylene dichloride

cis-1,3-Dichloropropene

Trans-1,3-Dichloropropene

Ethylbenzene

2-Hexanone; Methyl butyl ketone

Methy! bromide; Bromomethane

Methyl chloride; Chloromethane

Methylene bromide; Dibromomethane

Methylene chlonde; Dichloromethane

Methyl ethyl ketone; MEK: 2-Butanone

Methy! iodide; lodomethane

4-Methyl-2-pentanone; Methyl isobuty] ketone

Styrene

1,1,1,2-Tetrachlorocthane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene; Tetrachloroethane; Perchloroethylene

Toluene

1,1,1-Trichloroethane; Methylchloroform

1,1,2-Trichloroethane

Trichloroethylene, Trichloroethene

Trichlorofluoromethane; CFC-11

1,2,3-Trichloropropane

Vinyl acetate

Viny| chloride

Xylenes
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ATTACHVENT A7

Detail ed Cost Sunmmary Tabl es
for Sel ected Renedy



Detail ed Cost Sunmmary Tabl es for
Gr oundwat er Renedy



Aﬂﬂmam
MNama:

CAPITAL COST S

VIMARY

Extraction & Treatment
Site: Zone B Description:
Localion: F.E. Warren AFB, Wyoming
Phase: Feasibility Study
Base Year, 2000
Date: 18-0ct-00
DESCRIPTION QUANTITY | UNIT| UNITCOST TOTAL NOTES
; DESIGH & ENGINEERING o
GROUNDWATER EXTRAGTION & TREATMENT 100 s |5 iz79600(8 126798 | B
TREATMENT BUILDING - FACILITY 00| s |8 tasts00|s 14615
 GROUNDWATER EXTRACTION & TREATMENT - T ) )
- GROUNDWATER EXTRAGTION WELLS ao0| EA |5 13584008 Tsat6|
PROFESSIONAL LABOR MANAGEMENT | T 100 s s 80,882.00 | § 50,882
CARBON ADSORPTION {LIQUID) 2500| GPM |§ 523485 13,087 o
" TRENGHING & PIPING 6000| LF |5 28548 ezl '
DEMOLITION, PAVEMENTS a3 or |s 5759 |5 292 -
RESURFACING ROADWAYS/PARKING 1067| sy wBar|s 48
B GROUNDWATER MONITORING WELL 100| EA |5 mserools 8507 - - -
TREATMENT BUILDING - FACILITY o Tl o
PARKING LOTS 83333 | sv |3 4025|S 25430 i
 OVERHEAD ELECTRICAL DISTRIBUTION Ca000| LFo|s sarols 64t -
_ FENCING 350,00 L; 5_ i '4:5'.5-3_ s _ 15.-93}““_-_ _
T USER DEFINED ESTIMATE (BUILDING) swooo| s |s 9898 | § Caeses| -
o PROFESSIONAL LABOR MANAGEMENT 0| Ls |s  2sorso0|s 28075 -
TOTAL CAPITAL COST 5 439,222
URS Corporation - Allemative S - Extraction and Treatmant-R00 xs Sheel 1of

Data: 1007100 Tima: 507 AM



Alternative: B

Nems: ___Exiraclion & Trasimen TOTAL O&M COST SUMMARY
Site: Zone B Cascription;
Location:  F.E. Warren AFB, Wyoming
Phase; Feasibility Study
Base Year: 2000
Date; 18-0ct-00
DESCRIPTION QUANTITY | UNIT| UNIT COST TOTAL NOTES
REMEDIAL ACTION (G8M) I| ]
TREATMENT TRAIN MISCELLANEOUS vo0| YR [s  zeosa00|s  ze080|
~ GROUNDWATER EXTRACTION WELLS 00| YR |8 1114600 11,148 N
L CARBON ADSORPTION (LIQUID) voo| YR |8 2same0|s 28|
MONITORING | 0 o o T ; o o
 cRouNowaTeR 00| YR |8 ) B
 GENERAL MONITORING 1| YR |3 _ N
© SUBTOTAL YEARO 100] YR |5 18885100 § 199,851 _ B
- REMEDIAL ACTION (O&M) o o I _
o TREATMENT TRAIN MISCELLANEOUS 4| YR |5 4syec0|s  as708|
© GROUNDWATER EXTRACTIONWELLS T im| YR (s mamoo|s 222 o
 CARBON ADSORPTION UIGUID) 10| YR |§  soameco|s  so438 i
- MONITORING ) 3 o o . o o
- GROUNDWATER _ 00| YR |5 ssessools 50,085 | - B
© GENERAL MONITORING 10| YR |5  1osve00|s  oeies| _ .
o SUBTOTAL YEAR 1 1:0'0 TR 5 28947300 | & 183473 . T T
B REMEDIAL ACTION (O&M) i i - - o
)  TREATMENT TRAIN MISCELLANEOUS 00| YR |s  atee900 |8 166,756 o
_:_ GROUNDWWATER EXTRACTION WELLS a0 YR |8 zasmo0ls u'é.T?;uJ_m o _

Uﬂi ration - Afesnative § - Extraction and Trealmant-RO0.xks

”

Date: 1u.'1mu.; 2:07 AM




; ®
:Ef:;?. i B adiiaii @ TOTAL O&M COST SUMMARY

Site: Zone B Description:
Location:  F.E. \Warren AFB, Wyoming
Phasa; Feasibility Study
Base Year: 2000
Date; 18-Oct-00
DESCRIPTION [ QUANTITY UNIT UNIT COST | TOTAL [ NOTES
CARBON ADSORFTION {LIQUID) 400| YR |§ 5043800 | § 201,752 o
T MONITORING o - TN T o )
GROUNDWATER ao0| YR |5 aesac0|s  esse|
GENERAL MONITORING o 40| YR |5 a3zse00|s  irags|
SUBTOTAL YEAR 2-4 & 6 4.00 ‘t‘R- . 5 181,633.00 | § 726,532 B o
e e T i i i i = o e e
) TREATMENT TRAIN MISCELLANEOUS T _:l;h—‘fﬂ_iﬂ Mﬂ!i?ﬂ t --------—-—“.um o -
GROUNDWATER EXTRACTION WELLS ) 1.00 1"|"FI 8 z':za-u $ o 22.2;3"-_ - )
T CARBON ADSORPTION (LIQUID) 100 YR 5, 50#3&0[! -5 Sl':l.ﬂﬂ e e
MOMITORING ” :F-ﬂ- HE.M'.E.E-)!! ; i B - -
GROUNDWATER 00| YR |3 a3ese00|s 23854 ) -
_ GENERAL MONITORING ' 100 R |5 :;:255.:1& H o 43,259 ) B
o SUBTOTAL YEAR & 100 YR | $ 184,025.00 | § 164,028 I
- MREMEDmmruN = _ S ISR P . L — s
- TREATMENT TRAIN MISCELLANEOUS hﬁ .I 'f_ﬂm '_5 _19..5*‘9.0'-‘!-'!“5- _EHE o - o
GROUNDWATER EXTRAGTION WELLS  qo0| YR |s  11u4s00]s T tt4e | o o
 CARBON ADSORFTION (LIQUID) 00| YR | s 25219005 2521 -
._Hmmmm . I Bttt i S Ve N _ 2o asas
= 1 N | N 5
URS Corporation - Altarmative 5 - Extraction snd Treatmant-RO0. 1 Sheet 3 of B

Date; 10/17/00 Time: 207 AM



Allarnative: 5

Name: Extraction & Treatment TOTAL O&M COST SU MMARY

Site: Zone B Description:
Location:  F.E. Warren AFB, Wyoming
Phase: Feasibility Study
Base Year: 2000
Date: ' 18-Ccl-00
DESCRIPTION QUANTITY | UNIT UNIT COST TOTAL | NOTES
GROUNDWATER ' 100 YR | § 1197700 | 8 11,977
GENERAL MONITORING - i 1.;:ID ”_';H-_ 5 o ET,Eﬁ‘EIEI 5 . 21.5““ o i
e e e — — - ———p— E— —  —— — — ———— s ————T =
SUBTOTAL YEAR 7 100| YR |8 B9,621.00 | § 89,621
|
TOTAL AMNUAL O&M COST ] 1,489,502

A
UF poration - Alternative 5 . Extraction and Treatment-R00,xis . ‘40of6 Data: mnﬂ. 4, 507 AM




Ntﬂma" 3
Name:

Extraclion & Treatment

2
TOTAL PRESENT VALUE ANALYSIS

Site: Zona B Dascriplion:
Location:  F.E. Warren AFB, Wyoming
Phase: Feasibility Study
Base Year: 2000
Date: 18-0cl-00
Discount:  5.00%
DISCOUNT
YEAR DESCRIPTION | capiTaL cost | ANNUALOBM | oo o onic cosT| ToTaL cosT PRESENT VALUE
COST FACTOR
0 GW EXTRACTION & TREATMENT AND O&M&M 5 439,227 _,_E 199,851 5 539,073 1.0000 5 §39,073
1 OPERATION & MAINTENANCE AND MONITORING $ 288 473 5 289,473 0.5524 5 275,688
2 OPERATION & MAINTENANGE AND MONITORING | | s 181,633 $ 181,633 0.9070 s 164,746
i OPERATION & MAINTENANCE AND MONITORING 5 ' 181 633 - 5 181,633 0.8638 5 156,801
4 OPERATION & MAINTENANGE AND MONITORING ) -5 T 533 3 181,833 0.8227 5 149,430
-] OPERATION & MAINTEMNANCE AND MONITORING § 184,025 5 184,025 0.7835 3 144 188
] OPERATION & MAINTENANGE AND MONITORING 5 181,533 5 181633 07462 5 135,537
7 OPERATION & MAINTENANCE AND MONITORING i Ao B2 g aa a1 o.7i07 ] 63,692
S _ |- . o _ I 1
||
e e - — L e -
| I ] 5 AP Ml e s =
S - — e | s
— | o L . R I o S
TOTALS s 419,222 | § 1,480,502 | § -1 1,926,724 s 1,729,257
URS Corporation - Alemative 5 - Extraction and Traatmant-R00.xs

Sheel 5o 6

Date: 10/17/00 Tima: 2:07 AM




Altarnativa: &
T PRESENT VALUE ANALYSIS
Sita: Zone B Description;
Location:  F.E. Warren AFB, Wyoming
Fhase: Feasibility Study
Base Year: 2000
Date. 18-0c1-00
Discounl: 5.00%
[ 1 | ANNUAL D&M DISCOUNT |
P EHNT VALUE
YEAR DESCRIPTION | CAPITAL COST COST PERIQDIC COST TOTAL COST FACTOR RES
CAPITAL COST
0 GROUNDWATER EXTRACTION & TREATMENT 430,222 | g 439,222 1.0000 5 438,222
TOTAL CAPITAL COST L1 439,222 $ 439,222
OPERATION & MAINTEMANCE COST
Q |OPERATION & MAINTEMANCE AND MEIN'ITDRII';G 3 199,857 I ¥ 193,851 1.0000 § 159,851
1 OPERATION & MAINTEMANCE AND MONITORING ] 283,473 ] 5 2B0.473 09524 5 275,689
2 OPERATION & MAINTENANCE AND MONITORING o __!. 15f.533 3 {181,633 09070 1 164,748
3 OPERATION & MAINTENANCE AND MONITORING 5 181,611 \ H 181,633 0.8638 £ 155,901
4 OPERATION & MAINTENANCE AND MONITORING | £ 181,633 5 181,633 | 0.8227 4 145,430
3 CPERATION & MAINTENANCE AND MONITORING -] 184,025 3 164,025 T 7835 - 144,188
g QPERATION & MAINTENANCE AND MONITORING | 5 181,633 lr 5 181,633 0.T462 5 135,537
7 CPERATION & MAINTENANCE AND MONITORING | 5 52,621 5 Bg.621 | 0.7107 J i 63,692
e e e otx R = = 2 i e ———
' TOTAL OFERATION & MAINTEMANCE COST I 1 1,489,502 3 1,290,035
- i
PERIODIC COST 1 o
] NONE [ % - 1.0000 5 .
oy ek S — e 1 Py - s = e s e
TOTAL PERIODIC COST Is - $ .
TOTALS 439,222 | % 1,489,501 (8 5 1,928,724 5 1,729,257
“E
UF

~A0%ation = Allemative § . Exiraction and Treatment-RO0 xds

Data: 1001 ?.qm: 907 AM
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Alternative:

Name: Waste Co-location Area O&M and LTM CAP ITAL c OST S UMMARY
Site: Zone B Description;  THIS WORKSHEET 15 PROV IDED FOR INFORMATIONAL PURPOSES
Location: F.E. Warren AFB, Wyoming ONLY, Remedial Design and Capital costs provided below are not
Phase: Feasibility Study included in the "Comparision of Total Cost for Remedial Atematives” and
Base Year: 2000 are developed for the purposes of calculaling necessary cos! parameters
Data: 418-0ct-00 for Landfill 5a Operation & Maintenance.

|
DESCRIPTION QUANTITY | UNIT UNIT COST '[ TOTAL | NOTES
DESIGN & ENGINEERING 1.00 LS |'§ 478,554.00 | 5 473,554
e L e i i 13 N e BREL O e e e
CAPPING 36.00 | ACR ii B8,307.72 ] $ 3215078
DECONTAMINATION FACHTIES 24,00 | WKS | $ 9,566.38 | § 229,593
PROFESSIONAL LABOR MANAGEMENT 100 LS | § oE2, 108.00 | % 982,108
LOAD AND HAUL 470000000 CY | % 358 |5 1,683,572
EXCAVATION 186,277 00 : cY |% 4.41 l -1 866,182
et i e = = S el sl | e R T Pt
]
SRS R i e g = e A el 1 Himaviz S A
_ — . —tr——— ——— I i i I I - et =,

B N U I o

o e - ‘ | I _ _
S - - , ! T S

| H
N | I -
- 1 | |
[ .
| !
—— e = - il e Soip ey o E | kT = —— —
s = ~ - N _ ! | | = S
= el — — o — | — S e
e _ e e | | S S
S - |
— —_— | . _ R _
| .
TOTAL CAPITAL COST 1 7,456,088
URS Corporation - Alemative 0 - WCA O2M and LTM-R00 xls Sheet1of9

Date: 10/116/00 Time: 2:43 PM




Alternative: O

Mame. Wasie Co-location Area O&M and LTM TOTAL O&M COST s UMMARY
Site:

Zone B Descriplion;
Location:  F.E. Warren AFB, Wyoming
Phase: Feasibility Study
Base Year;, 2000
Date; 18-0ct-00
DESCRIPTION QUANTITY  UNIT  UNITCOST TOTAL NOTES
REMEDIAL ACTION (O&M) I '
' THEATMEN‘ET;:I;\I u;séELL:u.Ecus S 100 YR % 16,586,00 § 13,535' o B a
capPNG ) I 10| YR s 4582400 | 8 46,824 | N __ __
LONG-TERM MONITORING
--:do;l'r-r_cﬁma o |l o] w 'y 9527800 § 95,276 | | o
_ ] _: s_l._mral. O&MYEAR1 100 YR § 158,688.00 158,688 i N - ____

) REMEDIALACTION (0&M) | i - -
TFIEA'I_'EI';F_TEMJ MiécELIA;dﬁs T 1001 YR |s 4959100 § »19,55a~.iI - o
capPe 100, YR S 9364800 § 93,648 | B o B

loncrERMmMONTORNG o | )
mommﬁs o N i 100, YR § 119,05700 § 119,087 i. o B
B  susTOTAL mm YEAH 7 100 YR 5 26243600! 262,436 | ' '
_____ ] | -. =
REMEDIAL ACTION (O&M) | : ', ; . _
TREATMENT T TRAIN MIEGEELAN_EEE 00| YR 3 11576600 § 2,315,380 l _ - o
MPFFMG ‘ 2000 YR § 9364800 § 1,872,980 |
LONG-TERM MONITORING | Ii R __
MGHITE-H-I.N;_- - ' 2000 YR 5 4763800 § 952,780
SUBTDTAL c:-u.m YEAR 3.5,7.9, 1245, 1719, 2226 8 2729 2000 YR § 25705500 § 5,141,100 o

URS ‘.ﬂuinn « Alternative 0 - WGA O&M and LTM-RDD xls S’.ﬂ'-' 9 Date. 10/18/00 . 43 PM




Allemative; .

Sile: Zone B Descnplion:
Location:  F.E. Warren AFB, Wyoming
Phase: Feasibility Study
Basa Year; 2000
Date; 18-0ct-00
DESCRIPTION QUANTITY UNIT ! UNIT COST T TOTAL NOTES
]
REMEDIAL ACTION (O&M) L
TREATMENT TRAIN MISCELLANEOUS 300, YR !I $ 165,325.00 | § 495,975
CAPPING aoe| YR |3 9354800 | 5 280,944
LONG-TERM MONITORING '
MONITORING a0 YR |3 47,639.00 | § 142,917
SUBTOTAL O&M YEAR 6, 16 & 26 00| YR |$ 306,612.00 | § 919,836
REMEDIAL ACTION (O8M) a 7 :
R i R Y L ” - . -
TREATMENT TRAIN MISCELLANEOUS 300 YR t $ 198,364.00 | § 595,092
CAFPING 300 YR | & 93,648.00 | 5 280,944
LONG-TERM MONITORING | l
MOMITORING 300 YR |3 47.639.00 | 5 142,917
SUBTOTAL O&M YEAR 10, 20 & 30 300, YR 1 % 338,651.00 | § 1,018,953
S 5 - I L . i =2
REMEDIAL ACTION (O&M) }
R - ] , - .
TREATMENT TRAIN MISCELLANEOQUS 200 YR i 5 24792100 : 8 495,842
5 — P R i | N L I oy i F - = ——m —_— -
CAPPING 200 YR | i §3648.00 | § 187,296
LONG-TERM MONITORING i .
————— e e - Wit ] iyl 1 MR | [, L — St - —
MONITORING 200| YR | 4763900 % 95278
——— e —— —— —l B pa— . = — = —_— ———
SUBTOTAL OBMYEAR 118 21 200 | YR | % 389,208.00 | § TT8.416
| |
o R — I ~ - -
URS Corporation - Altemative 0 - WCA Q&M and LTM-R00 xis Sheet 3 of 8

Date: 101600 Time: 2:43 PM



Altemativa:

0

Name:; Wasle Co-location Area O8M and LTM TOTAL O&M COST SUMMARY
Site: fone B Description:
Location:  F.E. Warren AFB, Wyoming
Phase: Feasibility Study
Base Year 2000
Date: 18-0¢ct-00
DESCRIPTION QUANTITY | UNIT UNIT COST TOTAL l NOTES
REMEDIAL ACTION (O&M) ' |
TREATMENT TRAIN MISCELLANEOUS 100! YR S 165,32500  § 185,325
CAPPING 1.00 | YR % 4682400 | § 46,824 l
LOMG-TERM MONITORING :
MONITORING 1.00 - YR |s 2381900 § 23819
SUBTOTAL O&M YEAR 31‘| 100, YR '§ 23596800 § 235,368 |
=i R T | %
e i | . e g
| . '
- B i_ ! , . _
e o : ' | | S — _
T e T T e s 4 - |
T N S| RS | - = - -
|
[} ! - i
- _ R i | . -l i
£ et 2y Cr — | ! =, -
| ]
| |
TOTAL ANNUAL O&M COST 5 8,515,397

URS C. Jn = Allemalive 0 - WCA DAM and LTM-F00 i

Date- 101 6/00 1.4-3 P




Alternative: .

TOTAL PERIODIC COST SU

Mamea: Waste Co-location Area O&M and LTM MMARY
Site: Zone B Description:
Lozation:  F.E. Warren AFB, Wyoming
Phase:  Feasibility Study
Base Year: 2000
Date; 18-Oct-00
DESCRIPTION QUANTITY f UNIT l UNIT COST l TOTAL |: HOTES
LONG-TERM MONITORING 1. I
FPROFESSIONAL LABOR MANAGEMENT 1.00 YE H % 13627200 | % 136,272 |Modify General Plan
SUBTOTAL O&M YEAR 1 o 1.00 YR 1 136,27T2.00 | § 136,272
B T B
- e - e i e i s i — ——
- e | | i i i
S e == % e, e AN EaEE e
| ‘ i
e o [ —— I P
1 ‘
|
T R EE IR U o 1 ; o= e o o
—— et BEEo PSR S ! & AT = =
1 |
|
e -— . ) _ i : e
_ N _ ! . . . B R B —
i ‘| |
| : L
e | ) [ | o I
TOTAL PERIODIC D&M COST

136,272

URS Caorporation - Atlernative 0 - WCA O&M and LTM-RD0 xis

SheetSof 8

Date; 101800 Time: 2:43 PM



Altermative: 0
Namse, Wasle Co-location Area O&M and LTM TOTAL PRESENT VALU E ANALYS I S
Sile: Zone B Description:
Localion:  F.E. Wamen AFB, Wyoming
Phasa: Feasibility Study
Base Year: 2000
Date: 18-Oct-00
Discount: 5.00%
YEAR DESCRIPTION k APITAL COST | "‘“"é’g;fm _i PERIODIC COST | TOTAL COST 1 D,Li‘;?r‘;:'r | PRESENT VALUE
D |MONITORING PLAN s ; s 136272 | 3 136272 1.0000 $ 136,272
-_-'l Eai | HEMED:EL ACTION EQEEA_ND m - 5 158,688 | - 5 15;:555 _'J‘.'95]4 _5_ '!_51.13‘
2 REMEDIAL ACTION (O&M AND LTM) {‘ s 262,436 s zﬁz.ugl 0.8070 '3 238,097
3 |REMEDIALACTION (D8MANDLTM) | s 257,055 s 257 055 0.8638 5 222,054
"4 |REMEDIAL AGTION (08M a?:r_:ﬁ_&r 0 $ 257,055 ' E 257 088 ! 08227 5 211,480
5  |REMEDIAL AGTION (O8M AND LTM) T s 257,085 s 25"”_5"{_} o7 | 201409
_En lREMEﬁL ﬁc-:l'iaglaﬁ_l‘nﬂ;f:ﬂaa; I | E 306612 ;I i 5 305:;12 0 ?-ﬂ-EE 3 - 225 ?99
7 |REMEDIAL ACTION (O8M AND L1M] R $ 257,055 | s 267,055 o707 |8 yaz684
__ 5_ -EHEEL‘.&CE?E (08M LM.LT’TL _ T s 257055 i s ' 257,085 | __ 0.6768 ___r s 'Eaﬁ
_.i ) R;EMED"AL Eﬁﬂ_ﬂ{ﬂﬂﬂ_ﬁtﬁ_iﬂﬂ - _ ) 3 257 085 I] : % 25?".1‘]5‘5 Eli-ﬂl-ﬂ-ﬁ 5_ N 185, TUU
10 [REMEDIAL ACTION (OEMANDLTM) | $ 339651 | s wesst| 018 (S 208516
11 |REMEDIAL AGTION (O&M AND LTM) - - s 389,208 | %I 5 185,208 05847 s 221,562
12 |REMEDIALACTION (QBMANDLTM) | 5 257,055 | '8 257,055 05568 T_ 143138
_TB - IHEMEDIHL ACTION I:C;E_M'E]—l_.:[_m__ ==E . 5 257 055 : | 5 -25? Qa5 B 9.53[33 3 135.;11
14__ F:_EHEED_EETEN {ﬂﬂfﬂpﬁ;ﬁ_DLTM}_%-_mu_ B - nl_; . ?5]" 0ss ; i 5 Eﬁ?.fﬁ;_: ﬂ.Eﬂﬁi_H_!_ L?ED
15 |REMEDIAL ACTIOM (D&M AND LTH) 1 25? 1055 5 2571055 04810 5 o t23,54ﬂ_
16 |REMEDIALACTION (08M AND o - s 106512 s 106,612 o4ss1 | § 140,452
17 |REMEDIAL ACTION (O&M AND LTM) B s 257,085 3 257055 0433 S 112,452
R ﬁ o .JF‘EMED“\L ACTION (CEM AND LTM} - N £ 257,055 II | 3 B 25_}: el Q .4'?5 i 5_. - 15‘;?5
19 [REMEDIAL ACTION (&M ANO LTM) s 257,055 | ‘ $ 257085  ossr |5 10172
20 |REMEDIALACTION (OSMANDLTM) | s 330,651 | i $ 339,681 0.3768 _J s 128,011
URS €

40 - algmatve 0 - WCA O8M and LTM-RO0.xis

Q-

Date: 10/16/00 T..-lﬁ PM




Alternative: .

Site: Zone B Description:
Location:  F.E. Warren AFB, Wyoming
Phase: Feasibility Study
Base Year: 2000
Date: 18-0ct-00
Discount: 5.00%
! 1
YEAR DESCRIPTION CAPITALCOST | ANNUALOBM [ oopioniccosT® TOTAL GOST DISCOUNT | ooESENT VALUE
COST ; ; FACTOR
21 REMEDIAL ACTION {O&M AND LTM) $ 389,208 | $ 389,208 0.3588 3 139,703
22 REMEDIAL ACTION (D&M AND LTM) i 3 257,056 ‘5 257.055 03418 5 87,874
23 REMEDIAL ACTION (D&M AND LTM) 5 257,055 ! 1'% 257,055 0.3256 3 83,680
24 REMEDIAL ACTION (O&M AND LTM) $ 257,055 ! s 257,055 | 0.3101 $ 79,705
25 REMEDIAL ACTION (OBM ANDLTM) ol msress i - 257,055 0.2053 5 75,008
26 |REMEDIAL ACTION (OBM AND LTM) - s 306,612 Ll Ly 306,812 0.2812 $ 85.232
27 REMEDIAL ACTION (D&M AND LTM) ' s 257,055 5 257,055 0.2678 $ 68,852
28 REMEDIAL ACTION (D&M AND LTM) $ 257 056 | § 257,055 0.2551 s 65.573
29 REMEDHAL ACTION (O&M AND LTM) o N - 5 257 055 5 257 055 02429 % 82 451
30 REMEDIAL ACTION (D&M AND LTM) : ] o . 5 339 851 I | 8 339,651 02314 -] 78,588
3 REMEDIAL ACTION (O&M AND LTM) - 5 235,988 ~| 5 235968 0.2204 s 51,998
i |
- = - i— - i i bl p— - | i P —
- pR e ey e o —— i | ] _ . | S s
S I 1 | . B
- - - = | | ] - -— _—— ————
] : I
B LlESEa el =t T i e e e :
i |
TOTALS H -1 $ 8,515,397 ] $ 13&.2er £ 8,651,569 | $ 4,350,303
URS Corporation -« Alemative 0 - WCA OBM and LTM-RO0 xis Shesl 7 of 8

Date: 10/18/00 Tima: 2:43 PM



Alternative: D
Slte: Zone B Description:
Location:  F.E Warren AFB, Wyoming
Phaze: Feasibility Study
Base Year: 2000
Data: 18-Cct-00
Discount:  5.00%
i ANNUAL O8M ' | DISCOUNT |
YEAR DESCRIPTION CAPITAL COST ! cOsT : PERIODIC COST i TOTAL COST ! FACTOR PRESENT VALUE
CAPITAL COSTS | : [
1] H'DT INGLUDED IN THIS FEASIElL!T’f STUDY '§% 15 l 1.0000 ¥
TOTAL Cﬁ.PﬂT.AL cos‘r 5.
1 | i
- —_— e : | — ; _ —
'OPEI-U.TEJH E MAINTENANCE COST | .
- Bt e N | . | _ _
1 REMEDIAL ACTION (D&M AND LTM) 5 158,688 ‘ | 8 158,688 0.9524 |_s 151,131
. — —_—t— = AT . | " ] — il e
i REME DIAL ACTION (O&M AND LTM) $ 282,436 | 262,436 0.8070 5 238,037
3 :REMENAL ACTION (O&M AND LTM) $ 257,055 | - 257,055 08638 $ 222,054
4 HEMEDFAL ACTION (D&M AND LTM 5 257.055 | i § 2.'|'? D!rﬁ 08227 5 zi1,480
5 REMEDIAL ACTION (O&M AND LTH) $ 257,055 § 257.055 0.7835 $ 201,409
i e e e e i = i 2 - - J ' - o B || - s A
B ,,FIEMEDIHL ACTION (DBM AND LTH) 3 308,812 | L% 308,812 0 7462 5 228,799
i T —— il — | . | Rl = I ] — T
7 REMEDIAL ACTION {O&M AMD LTM:| $ 257,055 | % 257 055 07107 5 162 584
S . S L = i i I - 25 P b ==,
g 'HEMEDIM. ACTION (D&M ANn LTV} 3 257,055 25?.1:55 0.6758 5 173,985
3 REI'H'IE DIAL ACTION (O&M AND LT™) | § 257,055 '8 257,055 0.6446 5 165.700
- =y ~——— e i 8 e e S — —_— Fif — —— R I PR
10 HEMEJ:HAL ACTION (D&M AND LTM) k] 339,651 ‘ 5 339,651 06128 5 208, 515
TR P e, H el = A = s ! _ T il T
11 REMEDIAL ACTION (D&M MD LTM} | & 389,208 | | $ 389,208 0.5847 3 227, 552
B _ N A i s S e Y
12 'FLE.F-'IEJJIA.L ACTION (O&M AND L‘I'M: | 5 257,085 | | $ 257,055 0.5568 § 143 135
B = _— e — g I - -
13 REMEDIAL ACTION ID&M AMND LTM) | ¥ 257,055 b 257,055 0.5303 5 135 322
—— el e L i T 1 . | : . - —— e S p— --
14 REMEDIAL Af."!'iDN (D&M AND LTM} | 5 257,055 'S 257 055 0.5081 g R 29 a:w
- - ' R o L o = S LN e L = o i e = —_— -
15 REMEDIHL ACTION (D&M AND LTM) | § 257,055 & 257 055 0.4810 L] 123648
- —_— o e ety it e e . | | e P —= ESEEAT e
18 |HEMED|AL ACTION (O&M AND LTM) 4 | 3 306,512 |I 5 05612 04581 5 140,482
URs Cb an - Allemative O« WGA O&M and LTM-RO0 xis Sh. o Date: 10/16/00 1'._4:'. P




Alternativa: .

Site; Zone B Description:
Location:  F.E. Warren AFB, Wyoming
Phaze: Feasibility Study
Base Year: 2000
Date: 18-0ct-00
Discount:  5.00%
YEAR | DESCRIPTION capTaL cosT | ANNUALOBM | oo nniccost| TotaLcost | DWSCOUNT | ooesent vaLue
| COST . FACTOR
17 REMEDIAL ACTION [OBM AND LTM) $ 257,055 | |'s 257,055 l 0.4363 $ 112,152
18 REMEDIAL AGTION (O8M AND LT) B ) s 267,085 | 'g 257,055 | 0.4155 $ 108, 812
18 |REMEDIAL ACTION (O&M AND LTM) o ls 257,055 3 257.055 0:3957 s 101,725
ol A - s o S i 1 : == e =5
20 H:EME{J!M ACTION (O&M AND LTM) 5 339,851 s 339,651 0.3769 ) 128.011
2 [REMEDIAL ACTION (O&M AND LTM) 5 389,208 | ty 389,208 0.3580 $ 139,703
22 REMEDIAL ACTION (O&M AND LT $ 257 055 .I ¢ 257,055 | 0.3418 $ 87 874
23 REMEDIAL ACTION (08M AND LTM) ' $ 257,055 '8 257,055 | 0.3256 $ 83690
24 REMEDIAL AGTION (O6M AND LTM) ] s 257,055 1 l— $ 257,085 0.3101 3 79705
25 REMEDIAL ACTION (O8M AND LTM) R s 257.085 | s 257,055 0.2953 5 75.909
26 REMEDIAL ACTION (OEM AND LTM) _ 1 5 306,612 . 3 306,612 0.2812 $ 86.232
27 REMEDIAL ACTION (O&M AND LTM) _ |'s 257,085 s 257,055 0.2678 3 68,852
o= - o | e il
28 REMEDIAL ACTION (O&M AND LTM) E 257,055 s 257055 0.2551 $ £5.573
W, s saipaitiingsi . SN ; B e B
28 REMEDtA.L ACTION {mm ANDLTM) 5 257,055 | ‘g 257,055 0.2429 5 B2.451
30 |REMEDIALACTION (OBM ANDLTM) o 5 339,651 | 5 339651 02314 $ 76.588
3 FI.EMEDIAL ACTION (O8M AND LTM) 3 235,968 '8 235,968 0.2204 3 51,998
TOTAL OPERATION & MAINTENANCE COST $ 8,515,397 $ 4,214,031
- S S T — e e 4 - i | s —
PERIODIC COST :
) |MONITORING PLAN ] ] 5 136272 . § 138,272 1.0000 5 136,272
3 - el 1l S —— . | | ——————— ————————————§
] TOTAL PERIODIC COST l. '| 's 136,272 s 136,272
TOTALS | ' $ $ 8,515,397 | § 136,272 | § 8.651.669 $ 4,350,303
URS Corporation - Aternative 0 - WGA O&M and LTM-R0D.xis Sheet 8 of 9

Date; 10M6M00 Time: 2:43 PWM



ATTACHMENT A8

Chem cal, Action, and Locati on
Speci fic ARARs



Chem cal, Action, and Location Specific ARARS
for G oundwat er



TABLE ASB-1
CHEMICAL-SPECIFIC ARARs
Zone B
Standard, Reguirement, Criteria, Applicable/Relavant
or Limitation Citations Description and Appropriate Commerts
FEDERAL
SAFE DRINKING WATER ALCT 42 USC Sec. 200G - - -
HMational Primary Drinking Water Regulations 40 CFR 141, Subparts | Establishes health-based standards NofYes Croundwaler 15 a potential source of drinking water
Band G for public drinking warer systems MCLs are relevant and appropriste
(MCLs)
Maximum Contamimant Level Goals (MCLGs) 40 CFR 141, Establishes non-enforceable drinking No'Yes Groundwater 1= a potential source of drnking waler.
Subpart F water quality goals set at levels of no MCLOs sei at Jevels above zero are relevant and
kmown or anticipated adverse health approprate for potential sources of drnking water.
effects, with an adequate margin of
safety.
STATE OF WYOMING
WYOMING ENVIRONMENTAL WS, 35-11-1H 1o - - - i
QUALITY ACT 35-11-1803
Article 2, W 5. Addresses discharge or emission af YeuNA Compliance with state air quality numetic and ather
15-11-201 to air contaminants, including substantive requirements identified as ARARS satisfies all
15-11-212 particubales réguitermenis of this provision.
Article 3, W.5, Prahrbits cortain acts without & Yoesa™A Compliance with state water quzlity substantive
35-11-301 permut requiTernents | permits are nol reguired ) identified oz
ARARS satisfies zll requirements of this provision.,
WYOMING WATER QUALITY RULES Chapter [, Secbon 13 Toxic Materials YesNA Toxic matenals connot be present m surface waters in
AND REGULATIONS concentrations or cembinations that constitute “poliution”
(WS 351 1-H02(CKY. Compliance with other state
water quahly substantive requirements saiisfies all
requirements of this provision.
Chapier [, Section 18 Proposed changes to the regubilions - Until promulgated, this potential ARAR 18 o be
would add or modify standards bagsed determined (TBD).
on protection of human health and
aguatic life and re-classify some
streams i the state, including Crow
Creek 1f promulgated, Crow Creek
will go from Class 3 to Class ZAB,
making it subject o additional
slandards
Chapiler |, Section 21 Protection of Aguatic Lafe - Waler Yes* ™A *Mumenc stndards listed in Appendix B, per Section
{a-c) Cratena 11(h), are applicable 1o Class 1, 2. or 3 waters only

Therefore, this is apphicable anly if the unnamed mbutary
I5 upgraded 1o Clasgs 3.

Lo e sk Dot o R Zomn IFROD_ kil 200 Fersl S B ROHI0DOC DR &008:5T AM )
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TABLE AB-1
CHEMICAL-SPECIFIC ARARs
Zone B
Standard, Reguirement, Crilerla, Applicable/Relavant
or Limitation Citations Description and Appropriate Comments

Chapter [, Section 26 pH Yea/NA For all waters, standard is 6.5-9.0.

Chapler |, Section 29 il and Grease YesNA For all waters, cannot exceed 10 mg ar form visible sheen
of cause deposits of tmpact aguate hife. Primanly
applicable during construction. May be applicable during
any maimtenance, althoueh discharges are not anticipated.

Chapter VI Woater Chzality Standards for YeaMA Croundwaler is & potential source of drinking water.

Wyommg Groundwaters Regarding Section |, compliance with other state water
quality substantive requirementis (permits are nod
required ) identificd as ARARs satisfies all requitements
of this provision. Standards for Class | groundwater
apply.

WYOMING HAZARDOUS WASTE RULES | Chapeer | Owerview and Defindlions YesNA If hazardous waste is generated, this chapler would spply.
AND REGULATIONS Applicable as necessary to implement other substaniive
requirements.

Chapter 2 identification and Listing of Yes/MA If hazardous waste is generated, this chapter would apply.

Hazardous Waste

Applicable in identifying lisied or charaeteristic
hazardous waste subject o other substantive
feuitEments

Notes:
ARARS
CFR
F&
MCL
MCLG
maL
HA
Seo.
LsC
WS,

L

Applicable or relevant and appropriste reguirements
Code of Federal Regelations

Frasihility Study

Maxrmum Contammant Level

Maximum Contaminant Level Goal

milligrams pes liter

Mot apphicable

Section

LS. Code

Wyomang Statule

L Eamreris DocrFoacbrdoac s O D el 5001 Find Zone B RODE G0 08/ T80 11 AM |
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TABLE AB-2
ACTION-SPECIFIC ARARs
Zone B
Requirement, Criteria, ] Applicable/Relevant
or Limitation Cltations Description and Appropriate Comments
FEDERAL
CLEAN WATER ACT 313 USC Sec - -
1251-1376

NPDES Storm Water Regulations 40 CFR 122 Establishes requirements for discharge of Yes™A Stormwater runail may occur from the site, making subsantive

Stonmwaler, requiremments applicable.
Criteria and Standards for the Mational |40 .CFR 125 Provides discharge criteria, chemical Yea NA Alhough permits are not required, substantive provisions are applicable
Pollutant Discherge Elmination Sysiem slardards, and permmit forms for exstng to remedial actions that cause discharge to waters of the 115

imdusinal operations.
CLEAN AIR ACT 43 UUSC See. T401- - - -

Thad

National Primary and Secondary 40 CFR Part 50 Establishes standards for ambient air YesNA Emuzzions from remedial action wall be subject o NAAQS unless stute
Ambient Air Quality Stendards quatity 0o protect public health and welfzre standards wre more smngent.

(including standards for particulate matter

and lead)

STATE OF WYOMING
WYOMING ENVIRONMENTAL Artiche 2, W5 35-11- | Discharpe or emission of aif contaminants YeaMNA Comphance with stite air guality numeric and other substantive
QUALITY ACT 200 to 35-11-242 requirements identified as ARARs satisfies all requirements of this
prasigion.

Article 3, W5 35-11- | Prohibits certain scts without a permil. Yes/NA Compliance with siate water quality substantsve requirernenis (permits

301 are nod required) wlentificd as ARARS satisfies all requiremnents of this
Provisian.

WYOMING WATER QUALITY Chapter L, Section 10 | Testmg Procedures YesNA However, where standard methods of testing have not been established,
RULES AND REGULATIONS the suitability of testing procedures shall be determimed by USAF n
consultation with WDEQ and EPA using defensible scientific methods

Chapter L, Section 1 Flow Conditions Yoo During low (ow conditions, the WDEQ may, in consultation with WG

{2, b} & FD, require discharpers to institute modifications as necessary to
profect aguatic life.

Chapter I, Section 14 Dead Animals end Sohd ‘Waste Tes™A Cannot place dead ammals ar salid waste in any location that would
cause or threaten contamenation of surface waters. Primarily apphicable
during construction and mamienance activities.

Chapter |, Sections 15, (Settbeable Solids; Floating and Suspended YesrNA Any substances acmibunable 10 or influenced by the ectivities of man

16

Solids

thal wall settle to form slodge, hank, or boltom deposits cannot be
present in sefficient quantities that could result in significant acsthetic
degradation, significan degredation in aguatic habital, sdversely affect
problem water supplies, agricultural industral water use, plant fife, or
wildlife, Primarly applicable duning conatinetion; ey be applicable
during any mamienance

LA i D Fons® Toa e F U0 il P01 Find Zens B ROD2 DOC G 14085801 &5
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(v and (j)

meification, and operations

TABLE A8-2
ACTION-SPECIFIC ARARs
Zone B
Requirement, Criteria, Applicable/Relevant
or Limitation Citations Description and Appropriate Comments
Chapter I, Sectron 17 | Taste, Odar, and Color *FYes™NA Cannod impart an unpalatable or off Navor in fish fesh or public water
{a-¢) supphes; visibly alter the naturil color of the water; smpart color to skin,
clothing, or vessels; or produce detectable odors. *Agpplicable to
Class 1, 2, and 3 waters only. Therefore, this is applicable only if' the
unnamed tributary is upgraded o Class 3,
Chapter [, Section 23 | Turbidity *YaaMA *This section provides standards that apply 1o Class 1, 2, and 3 waters
b} only. Subsection (b) applies to Class 3 waters and Class | and 2 waters
ihat are warm waber figheries. Therelore, Subsection (b) is applicable
only if the unnamed mributary is upgraded 0 Class 1.
Chapter |, Section 25 Temperalure *WosMA *This section provides standards that apply to Class |, 2, and 3 waters
only. Subscotion (a) appiies o Class 1, 2, and 3 waters and Subsection
(&) appites to Clasd 3 warm water fisheries. Therefore, these
subsections are applicalle only if the unnamed tributary is upgraded o
Class 1
Chapter T, Section 25 |Undesirable Aguatic Life Yes™NA All surfzce waters must be free from subsiances and conditions and
combinations thereof which are zttributable to discharges m
concentrations that produce undesirable aquatic e
Chapter 1], Secton Regulations for permit to construct, mstall, YeaNA Although permits are not required, substantive requirenients af
die), 6id}, Tc), Ba-T)  |or medify Public Water Supplies, regulztion apply
15 Wastewater Facilities, and Cther Facilities
Capable of Causing or Coninbuting o
Pollution of fecilitics capable of causing or
contnbuting o podlution
Chapter IV, Sections Regulations for releases of oil and YesNA Compliance with other water guality substantive requirements identifiad
A{a) (i, iis), (b—c), 3, 7, |hazardous subslances into waters of the a5 ARARs satisfies all requircments of Section 5.
] State
Chapier X1, Fart G Standards for the Design and Construction YesMNA Substintive requirements apply (permits sre not required) it monitor
and for the Abandomment of Monitor Wells wells are constructed or abandoned.
WYOMING AIR QUALITY Chapler §, Section 5 Abmormal conditions and equipment Yes™NA Prirvarily applicable during construction and any nasinténance of
STANDARDS AND REGULATIONS malfimetions remedial action afternative.
Chapter 2, Section 11 [Odors YesMNA Apphcable i any alternative creates odors. No monitonmg i3 required
(ak (e
Chapter 3, Section 2 (Contral of particulate emissions, including YesiMA Primanty applicable durmg construction and mainienence of remedial
fugitive dust sciion altermative.
Chapter 6, Section 2 (c) | Requiremenls for comstruction, Yes/MA Although permits are not required, substantive requirements apply.

LABleruonde Doy @oee@itone (FROD_ ol 56010 Fndl Diee B RODE DO I6 140006 4T A4
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TABLE AS8-2
ACTION-SPECIFIC ARARs
Zone B
Requiremant, Criteria, Applicable/Relevant
or Limitation Gitations Description and Approprizie Comments

WYOMING HAZARDOUS WASTE | Chapter | Oiverview and Definitions Yes/WA If hazardous waste s penerated, this chapter would spply, Applicable
RULES AND REGULATIONS as necessery (o implement other subsantive requirements.

Chapter § Standards for Generalors of Hazardoiis YeaNA If hazardous waste is generated, this chapter walld apply.

Wasie
Chapter 9 Standards for Transponers of Hazandous Yeu A If hazordous weste is generated, this chopter would apply.
Waste

Chapter 11, Sections Intenm Statws Standards for Owmners and YesMA I hazardous wasie is generated, these provisions would apply. Chapter

A(g), 5,6, 9(b) and (e}, |Operators of Hazardous Waste Treatment, B, Section 3{e) refors o thess requirements for a generator that

I, 1) {except (Rt} §Storage, and Dhsposal Facilites accurmulaies bizardous waste on site for 90 davs or less

and {k), 24, 31

Chapter [3 Land nsposal Restrichons YesNA If hazerdous waste is generated, these provisions would apply,
WYOMING S0LID WASTE Chapter 1, Section 1(h) | General Provisions = Prohibited Acts YesMA Appliczble 1o all aliematives. Prohihits open dumping of garbage or
MANAGEMENT RULES AND trash genernted dunng comstruction or mainienance aciivities.
REGULATIONS

Motes:
ARARs Applicable or relevant and appropriate requirements

Code of Federal Regulations
L5, Environmental Protechion Agency

CFR -

EPA =

MNA = Mot applicable
MAAQC =

WPDES =

Bee - Sechon

LUSAF = LS. AirFarce
Usc = 15 Code
WDEQ =

W5, = Wynming Statuie

L i romme o e oacSFRO0. il 200 Fma) Zone B RODY DOC U4 4930597 AM)

Mational Ambient Air Cheality Standards
Mational Pollutton Discharge Elimination System

Wyoming Departrment of Environmental Quality
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TABLE AB-3
LOCATION-SPECIFIC ARARs (and TBCs)
Zone B
Applicablal
Relevant and Comments
Standard, Requirement,
Criteria, or Limitation Cltation Description Appropriate
FEDERAL
CLEAN WATER 40 CFR 230 33 Establishes requirements for pesrmils 1o YeaMA Applicable to any alternative with patential to discharge dredged or fill
ACT—DREDGE AND FILL CFR 320-330 authorize the discharge of dredged or fll material into waters of the LLS,, including existing wetlinds; permits are
REGULATIONS aterial into waters of the LLS., which not required. Wetlands mamtained by artificial water souirce (e,
includes infand wetlands. pumped groundwater) wre not protected.,
ENDANGERED SPECIES 16 USC 15311543, Requires that federal sgencies ensure that YesMia Several listed or proposed endangered andior threatened species have
ACT S0CFR Pars 17, any action authocized, funded, or carried been observed in the vicinity of the proposed remedial action. The
402 out by the apency is not likely to Colorado butterfly plant is proposed for listing &5 a threatened species and
jenpardize the continued existence of any has been observed at Landfill 5b. s potential habitat includes npuman
threatenied or endangered speciés or habitat along Crow Creek and its mbutaries. In addibon, poiential habitat
destroy o adversely modify critical for the Preble's meadow jumping mouse, a threatened species, has been
hahitat observed in the area of Landfill 5b, including ihe ripanan zres along the
unnamed tnbutary. The potential effects on endangered/threatened
species or their habitat will depend on the altermative selected and
bocations considered for the preferred altemative.
Although consuleation with the USFWS is not an applicable requirenment
for a CERCLA response action, USAF will consult wath the USFWS to
ensure that the remedial action meets the substanfive requirements of the
Endanpered Species Act with respect to any identified hsted or proposed
endangered or threstened species,
FISH AND WILDLIFE 16 USC 661 et seq Requires development of measures to Moo Although consultation with the USFWS and Wyoming Game and Fish
COORDINATION ACT prevent, mitigate, or compensate for Department is not-a reguirement for any atternative, USAF will consult
project-related losses o fish and waldlife i with the USFWS and Wyoming Fish and Game Department fo develop
an action will result in the control or FREIsUTES 1O prevent, mitigate, or compensate for project-related losses o
structural modification of a natural stream fish and wildlifc
or body el witer
MIGRATORY BIRD TREATY | 16 USC 703712 Provides proqection for migratory bird YeaNA Applicable to any alienative that could impact migratory birds present in
ACT zpecies (includes geese, ducks, mplors, area. Wil be addressed during coordination with LISFWS.
many passerines). Prohbits kilhng or
tuking of bird or any part, rest, or egg of
any such bird
NATIONAL HISTORIC 16 USC 470 et seq ., Hequires federal agencies (o take mio Yes/NA The Basge Historne Preservation Offcer wall determing whether any

FRESERVATION ACT

16 CFR Part 63, Pan
65, Part B00

account the effect any federal undertaking
muy have on any histonic properties
ingluded in or eligible for the Mational
Register ol Hizstoric Flaces.

remnedial sction alieratives (e.g., dnilling borings, installing trenches,
construeting wetlands) will sffect historic properties and coordinate that
determmimation with the Swate Histonic Preservanion Cificer,

L hmmranis Dno sl oarINRGD kil 3001 'Fizall Zonc B RO0E DOC 40400 50 AM)
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TABLE AS8-3
LOCATION-SPECIFIC ARARs (and TBCs)
Zone B
Applicablal
. Relevant and Comments
Slandard, Requirement, Citati i L
Criteria, or Limitation it Ceacription Appropiiate
ARCHEOQLOGICAL AND 14 USC 469 - 469 Estahlishes procedures to provide for Yes/NA The Base Histone Preservation Oificer will determine whether any
HISTORICAL DATA el preservation of histosical and remedial action altematives {e.g., drilling borings, installing trenches,
PRESERVATION ACT srchesdogical data that might be destroved constructing wetlands) will potentially destroy historical andfar
through alieration of termain as o result of a archieological data and if 5o, USAF will take measures to ensure 1t ig
lzderal construction project or a federally evaluated and preserved,
licenzed activity program
ARCHEOQOLOGICAL 16 USC 470 a3 - Provides requirements for any excavation Yes/ A Although permits are not required for this on-stie remedial action, the
RESOURCES PROTECTION 4701 ot rermoval of archeological resources from Base Historic Preservation Officer will determine whether any remedial
ACT (1979) public or Indian lands. action altematives will necessitate excavation or removal of
archaeological resources and, if so, USAF will comply with subsiantive
requireiients for excavation, removal, and preservation.
STATE OF WYOMING
“WYOMING WATER Chapter [, Classification for the unnamed wibutary 1o YerMA *I7 the unnamed tributary to Crow Creek 18 reclassified from Class 4 to )
QUALITY RULES AND Appendiz A Crow Creek Class 3, ARARS as listed herein for the upgraded stream classifications
REGULATIONS (designated with an asterisk - *) would be applicable.
Chapter [, Section 12 | Protection of Wetlands Yes/NA An authorized wellands mitigation process includes any process under
Section 404 of the Federal Clean Water Act or under LS. Army Corps of
Engineers wellonds regulations,
TO BE CONSIDERED
EXECUTIVE ORDER ON Exec. Crder No. Requires federal agencies (o evaluaie the Moo Based on-a memarandum from (he Deputy Assistant Secretary of the Air
FLODDPLAIN 11988 potential effects of actions they may take {TBLC) Force {Environment, Safety, and Occupational Health), dated 24 August
MANAGEMENT irt @ Tioodplain 1o aveid, 10 the extent

posaible, the adverse impacts associated
with direct and indirect development of a
flondplain.

1999 enutled “Findings of No Practicable Aliematives (FONPAs) and
CERCLA Ingtallation Restoration Program (IRP) Activities™, this
Executive Order is to be viewed a5 "o be considersd”, not an ARAR, for
Aur Force |RF actions under CERCLA. The USAF will comply with the
substantive requirements of this Executive Order and docement
compliance with the substantive requirements in the administralive
record. Thes will inglude documentation in the Record of Decigion thai
there are no practicable alternatives and that all practicahle measures will
be taken 1o manimeze harm, of construction m Ooeodplans s mecloded as
part of the selected remedial action aliemative,

|y D T FZonc BFROD_jil 1901'Final Zeor B RODEDOC DARARNEIT MM}
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TABLE AB-3
LOCATION-SPECIFIC ARARSs (and TBCs)
Zone B
Applicable/
Relevant and Comments.
S::a:?darﬂl & ':‘ aumjmz:l. Citation Description Appropriate
EXECUTIVE ORDER ON Exec. Order Mo, Reguires federal agencies 1o avoid, to the MNoMo Based on a memorandum from the Deputy Assistant Secretary of the Air
FROTECTION OF 11950 exten) possible, the ndverse impacts (TBRC) Force (Enviromment, Safety, and Occopational Health) dated 24 August
WETLANDS associzted with the destruction or loss of 1999 entitled “Findings of Mo Practicable Altemarives {FOMNPAS) and
wetlands and to avoird suppert of new CERCLA Installation Restoration Program (IRP) Activities”, this
construction in wetlands if 2 practicable Executive Order is to be viewed as “1o be considered”, not an ARAR, for
aliemative exists. Air Force [RP actions under CERCLA. The Alr Force will comply with
the subsiantive requirements of this Executive Order and document
complignce with the substantive requirements i the adminisirative
record. This will inchude decumentation in the Record of Decision that
there are no practicable altematives and that all practicable measures will
be taken Lo e harm, if construction in wettands 15 included as part
of the sclected remedial action aliermnative.
MNotes:
ARARs = Applicable or relevant and appropriste reguircments
CERCLA = Comprehensive Environmental Restoration, Compensation and Linhility Act
CFR = Code of Federnl Regulations
EPA = United States Environmental Protection Apency
NA = Mol applicable
TBC = Tobe considered
LISAF = LL5. Air Foree
Lsc = LL5. Code
LISFWS = LL5. Figh and Wildlife Service

LAEimmic Cod el on eEFHOD lut_ 2001 Final Zone ) BODE DOC 0807 885843 AM]

Sheet B of B




Chem cal, Action, and Location Specific ARARs
for the Waste Co-Location Area (WCA)



Poor Quality Source
Docunent

The foll ow ng docunent
| nages have been
scanned fromthe best
avail | abl e source copy.

To view the actual hard copy,
contact the Superfund Records
Center at (303) 312-6473.



rasfhs

POTENTIAL CHEMICAL-SPECIFIC ARARs

Zone B
T [ Applicablel T~
Standard, Requirement, [ e ot eertis o~ Relevantabdf o 20 B
Criteria, or Limitation | Citations " Deseription . " ' | Approptiate |l Comments-
Federal
Clean Air Act 40 CFR Pant 50 [ - = -
Mational Primary and | Establishes standards for ambient air quality TesMNA Emissions from excavation of dust generated through excavation of
Secondary Ambient Air to protest public health end welfare, other landfill materials will be subject to National Ambient Ajr Quality
Quality Stardards including standards for particulate matier and Standards unless state standards are maore stringent,
lead
Siandards of Performance |40 CFR Part | Establishes  performance standards for| Yes/NA  [Options for disposal of excavated landfill material that include
for New Siationary &0, Subpart venting of landfill gases as a type of new covering may also include venting or treating landfill gases.
Sources WWW stationary source
State of Wyoming
Wyoming Alr Quality Chapter [, Establishes ambient air standards for | YesNA | Applicable 1o the emissions from excavation of contaminated soils,
Standards and Section 3 particulate matter
Regulauons Chapter 1, Establishes requirements for the control of Yes/NA | Applicable to the emissions from excavation of contaminated soils.
Section 14 particulate emissions
Chapter I, | Establishes ambient air standards for odors Yes/NA | Applicable to the emissions from excavation of contaminated soils.
Section 16 (a),
c)
Chapter 1, Establishes New Source Performance Yes/Yes Would be applicable if the disposal option of placing wasie al the
Section 22 Standards for municipal solid waste landfills WCA is sclected, May be relevant and appropriate to the emissions
from existing municipal solid waste landfills.
Wyoming Environmental | Article 5, W.5. | Set requirements for hazardous waste YesNA If hazardous wasie is generated during excavation, these provisions
Quality Aet 35-11-516, 519 | generators, transporters, and corrective action would apply. Compliance with state hazardous waste substantive
requirements identified as ARARs satisfies all requirements of these
provisions.
Armicle 3, Prohibils cerain acts without a permil Yes/NA | Compliance with state water quality substantive requirements identified
35-11-301 as ARARs satisfies all requirements of this provision.
Wyoming Water Quality | Chapter 1, Establishes human health values Yes/NA | Not applicable unless affected waters are upgraded 1o Class 2. Applies
Rules and Regulations Section 18 in relation 1o excavation and/or cover construction activities, but
subsequent investigation and remedial actions (if necessary) will
address any past contarnination of surface water resulting from
landfills,
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TABLE AB-4
POTENTIAL CHEMICAL-SPECIFIC ARARs

Zone B
i | i Applicablel_ | - - ],
Standard, Requirement, | ‘| Relevantand |
Criteria, or Limitation [ :.:Citations Description Appropriate | . Comments

Chapter I, Protection of aquatic life Yeuha Amumonia is not anlicipated and monitoring 1s nol required. Applies in

Section 21 (a, ¢} relation to excavation and/er cover construction activities, bul
subsequent investigatton and remedial actions (if necessary) will
address any past contamination of surface water resulting from
landfills.

Chapter I, Establishes limits for dissolved oxygen Yes/NA Rules and regulations are not applicable unless affecied walers are

Section 24 vpgraded to Class 2. Applies in relation to excavation andfor cover
construction activities, but subsequent investigation and remedial
actions (if necessary) will address any past contamination of surface
water resulting from landfills,

Chaprer 1, Establishes limits for temperature Yes/MA | Applies in relation to excavation andfor cover construction actvities,

Section 25 but subsequent investigation and remedial actions (if necessary) will
address any past contamination of surface water resulting from
landfills.

Chapter I, Establishes limits for coliform bacteria YegMA | Applies in relation te excavation and/or cover construction activilies,

Section 27 but subsequent investigation and remedial actions [if necessary) will
address any past contamination of surface water resulting from
landfills.

Chapter [, Establishes limits for oil and grease Yea™MA | Applies in relation to excavation andfor cover construction aclivilies,

Section 29 but subsequent investigation and remedial actions (if necessary) will
address any past contamination of surface water resulting from
landfills.

Wyoming Hazardous Chapter 1 Cverview and Definitions Yes/Na | I hazardous wasie is generated during excavation, this chapter would
Waste Rules and apply. Tt is applicable as necessary to implement other substantive
Regulations requirements,

Chapter 2 Identifies and lisis of hazardous waste Yes/MNA | If harardous wasie is generated during excavalion, these provisions
would apply. Provisions are applicable in identifying listed or
characteristic hazardous waste subject 1o other substantive
requirements,

Notes:

ARARs = Applicable or relevant and appropriate requirements
CFR = Code of Federal Regulations

NA = Not applicable

WA = Wasie Co-location Arca

WS, = Wyoming stalule




T .AB-5 .
% POTENTIAL ACSRON-SPECIFIC ARARs
Zone B
. Applieshble/
Standard, Requirement, ST Y Relévantand -
Criteria, or Limitation Citations Description __-_Appropriate - ' Comments
Federal
Clean Water Act 33 USC Section Establishes requirements for e Substantive requirements apply.
1251-1376 the discharge of s1orm water
NPDES Storm Water | 0CFR Part 122 | Establishes requirements for Yes/iNA Storm water may oceur from the site, making
Regulations discharge of storm Walers substantive reguirements applicable.
Dredge and Fill 40 CFR Pan 230, | Establishes requirements for Yes/NA Substantive requirements are applicable 1o actions
40 CFR 320 to permits 1o autharizs the *| involving the disturbance of wetlands, which are
310 discharge of dredged or fill found in the vicinity of LFs 2a and 2b.
material into navigable waters
Clean Air Act 41 USC 7401- - - -
7642
Mational Emissions Standards | 40 CFR, Part 61, Establishes emissions NofYes Standards are relevant and appropriate during the
for Hazardous Air Pollutants Subpart A standards for hazardous air excavation of the landfill materials and during
pollutanis transport if ashestos materials are encountered
I | during excavation activities.
State of Wyoming
Wyoming Environmental Article 2, W.5, Addresses discharge or | YesMNA Compliance with state air quality numeric and other
Quality Act 35-11-201 emission of air contaminants substantive requirements identified as ARAR
satisfies all requiremenis of this provision.
Article 3, W.S. Prohibits certain acts without YeaMNA Compliance with state water quality substantive
35-11-301 1o a permit requirements {permits are not required) identified as
35-11-311 ARARs satisfies all requirements of this provision.
Article 5, W.5. Solid waste management Yes/NA Only substantive requirements apply, Permils are
35-11-502(a) facilities not required,
Article 5, W.5. Provides requirements for Yes/NA If hazardous waste is generated during excavation,
35-11-516, 519 hazardous wasle generators, thiz chapter would apply. It is applicable as
transporiers, and corrective necessary (o implement other substantive
action requirements.
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TABLE A8-5
POTENTIAL ACTION-SPECIFIC ARARs

Zone B

Standard, Requirement;
Criteria, or Limitation’

Citations

Dtnﬁptlun

Wyaming Water Quality Rules
and Regulations

TR A o S Cﬂm!ﬂﬁ
Chapter [, Provides requirements for YesMNA thr: standard methods of testing have notl been
Section 10 testing procedures established, USAF shall determine the suitability of
testing procedures in consultation with WDEQ and
EPA using defensible scientific methods,
Chapter [, Provides requirements for TesMa Applicable during excavation and construction
Section 11{a, b} flow conditions activities.
Chapter I, Provides requirements for YesMA An authorized wetlands mitigation process includes
Section 12 protection of wetlands any process under Section 404 of the federal Clean
Water Act or under U8, Army Corps of Engineers
wetlands regulations. Wetlands are located in the
vicinity of LFs 2a and 2b. As provided in Section
V.A.S of this Action Memorandum, USAF will take
steps to minimize adverse impacts on wetlands,
restore any disturbed areas, and increase wetiand
areas.
Chapter I, Provides requirements for Yes™NA Regulations are applicable during excavation or
Section 14 dead animals and solid waste construction and any maintenance of the selected
removal action,
Chapter |, Section | Provides requirements for YesMA Regulations are applicable during excavation or
15,16, 17 (a, c) settleable solids, floating and construction and any maintenance of the selected
suspended solids, and taste, removal agtion allernative.
odor and color
Chapter [, Section | Provides requirsments for Tes/NA Section 23{a} 15 not applicable unless affected
23(a, b) turbidity waters are upgraded to Class 2,
Chapter [, Section | In surface waters, prohibits TesMNA If undesirable aquatic life is specifically attributable
28 substances and conditions, to the selected removal action alicrnative these
which are attributable 1o requirements would apply.
discharges, in concentrations
that produce undesirable
aguatic life
Chapter 111, Provides requirements for YesMA Substantive provisions apply, bul no permits are
Sections 4E=}, construction, installation or required,
6id), 7(c), a1 modification of facilities

capable of causing or
contributing to pollution

v;u..-..rn




T A8-5 .
o POTENTIAL ACMBUN-SPECIFIC ARARs
LZone B
i ~Applicable/
Standard, Requirement, e ! ' . Relevant and
Criterin, or Limitation Citations . . Description ' Appropriate Comments
Chapter IV, Provides requirements to stop YesMA Regulations are applicable during excavation or
Sections 4(a)(i, || and contan releases of oil and || construction and any maintenance of the selected
i) (b—c), 5,7, 8 hazardous substances and removal action alternative. Compliance with olther
immediately correct the cause water quality substantive requirernents identifizd as
of the relesse. In addition, ARARSs satisfies all requirements of Section 3,
provides requirements related |
to cleznup of the release and
disposal of contaminated
| materials.
Wyoming Solid Waste Rules | Chapler 2, Section | Provides requirements for Yes/NA If the disposal option for excavated materials is
and Regulations 5 operating standards, daily placement at WCA, daily cover standards are
= cover requirements applicable.
Chapter 2, Provides requirements for NofYes(i) {1} Substantive closure and post-closure standards
Section 7 closure and post-closure YesMNA(2) for landfills that ceased receipt of wastes before
standards for sanitary landfills Ortober &, 1991, are relevant and appropriaie
to remowval of LF2o/LF2b, LF3, and LF5b,

(2) Substantive closure and post-closure
requirements for landfills that received waste
after October 9, 1991, are applicable to the
disposal option of final disposition at WCA.

Chapter 8, Provides disposal standards Yes/NA Substantive requirements apply if landfill contains
Sections 3(b)i, ii) | for asbestos-containing wastes asbestos-containing wastes,
and 4(c)(iii=v)
Wyoming Air Quality Section 14 Provides requirements for YesMNA Regulations are applicable during excavation
Standards and Regulations contral of particulate activities for all removal action alternatives.
emissions
Section 16{a.c) Pravides requirements for Yex/MA Regulations are applicable during excavation
odors activities for all removal action aliernatives.
Section 19 Provides requirements for Yes/NA Regulations are applicable during excavation
sbnarmal conditions aclivities for all removal action aliernatives.
Section 21{civ) Pravides requirements far Yes/NA Although permits are not required, substantive
and (j} permit requirements for requirements of BACT apply.
construction, modification and
operations
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TABLE A8-5
POTENTIAL ACTION-SPECIFIC ARARs

Zone B
Standard, Requitkaat e Relevant an
Criteria, or Limitation- Citations: " Desciiption: ﬁ'ﬁﬁijrﬁﬁ?. : . Comments
Chapter 1, Section | Provides reguirements during MNofYes Relm'am and appropriate if asbesios materials are
29 removal, ransport, and encountered during excavalion aclivities.,
disposal of ashestos
containing material
Wyoming Harardous Waste Chapter | Provides overview and YesMA If hazardous waste 15 generated during excavation,
Rules and Regulations Definitions this chapter would apply. Applicable as necessary
to implement other substantive requirements.
Chapter B Sets standards for generators YesNA If hazardous waste is generated during excavation,
of hazardous waste this chapter would apply. These provisions
incorporate DOT Hazardous Material Regulatiions
found in 49 CFR Part 170-177 by reference.
Chapter 9 Sets standards for transporters YesMNA If hazardous waste is generated during excavation,
of hazardous waste this chapter would apply,
Chapter 10 Sets standards for Owners and Yea/MA If hazardous waste is generated during excavalion,
Cperators of Hazardous this chapter would apply if the hazardous waste is
Waste Treatment, Storage, treated on site, except when treated in a container, or
and Disposal Facilities if hazardous waste is stored for longer than 90 days
(although that length of storage is not anticipated).
Chapter 11, Sets interim status standards Yes/NA If hazardous waste is generated during excavation,
Sections 4(g), 5, 6, | for owners and operators of these sections would apply.
O(b) and (e}, 10, hazardous waste treatment,
11 {except (h)(iii) | storage, and disposal facilities
and (k), 24, 31
Chapter 13 Addresses land disposal Yes/MNA If hazardous waste is generated Guring excavation,
restrictions this chapter would apply.
MNotes:
ARARs = Applicable or Relevant and Appropriate Requirements WDEQ = Wyoming Department of Environmental Quality
BACT = Best available control 1echnology W.8 = Wyoming Statute
CFR = Code of Federal Regulations
DOT & Department of Transportation
EFA & United States Environmental Protection Agency
N = Mot applicable
NPDES = National Pollutant Discharge Elimination System
UsC = United States Code
WCA = Waste Co-location Area




TA’. A8-6
POTENTIAL LOCATION-SPECIFIC ARARs

| 33 CFR 320-330

material into wetlands without & permil

Zone B
e | | “Applicable/
Standard, Requirement, _ - ‘ SRS NI 4 | - Relevantend .. |. . :
Criteria, or Limitation - Citation i . Description U Appropridte Comments
Federal
Natinnal Historic Preservation | 16 USC [Rﬂquirﬂ federal agencies to take into Yes/NA L f b S b Res e b Shiieei
Act Section 470 | azcount the effect of any federally- s s i s m el st
36 CFR Part 800 assisted undertaking or licensing on any ol sopnanabinivdie s AR SETa BRI
32 CFR Part 229 district, site, building, strusture, or object $ LUSAFE has determined that the landfills in
that bs included in or eligible for the guestion are not eligible for lsting in the
Register of Historie Places. National Repister of Historic Places, and
USAF is in the process of coordinating this
determinalion witl the State Historic
Preservation Officer. Therclore, no addilional
pratective measures should be necessary
under this Ael
Archaeological and Historic 16 USC Establishes requirements for the Yes/NA Hrosereation-olpesmeaegicabdaormy-he
! Preservation Act Section 469 evaluation and preservation of historical PR T T R e g ]
and archasological data, which may be SO
desiroyed through alieration of lerrain as F terni that the | Isin
aresult of a Federal construction project guestion are not eligible For listing in the
Mational Register of Historic Places, and
USAF is in the process of coordinuting this
determination with the State Historic
reservialion Officer, srgfore, no additional
rpleclive measures should be necess:
under this Act,
Historic Sites, Buildings, and 16 USC Requires federal agencies o consider the TesNA
Antiquities Act Section 461 exisience and location of landmarks on
the Manonal Registry of National
Landmarks to avoid undesirable impacts
on such landmarks.
Clean Water Act 40 CFR Pari 230 Prohibits the discharge of dredged or fill Yes/MNA Substantive requirements apply (o actions

involving disturbance of wetlands.
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TABLE AB-6
POTENTIAL LOCATION-SPECIFIC ARARs

Zone B
' e
Standard, Rﬂqﬂﬁﬁﬁﬁh oty
Criteria, or Linitatiof: . . Citationsin’L 3 L iR Lo
Endangered Species Act 16 USC Requires that federal activities not YesMNA Habitat of the Colorado Butterfly Plant, which

Section 1531, ieopardize the continued existence of any has been proposed for listing as a threalened

50 CFR threatened or endangered species, species, has been observed at LF5b. In

Parts 17 and 402 addition, potential habitai for the Freble's
Meadow Jumping Mouse, which is listed as a
threatened species, has been observed in the

area of LFs 2a and 5b. Although formal
consufiation with the ULS, Fish and Wildlife
Service (FW5) is not an applicable requirement
for a CERCLA removal action, USAF 15 in the
process of formal consultation with the FWS to
ensure that the removal action meets the
substantive requirements of the Endangered
Species Act with respect (o these species.




TABLE AB-6
POTENTIAL LOCATION-SPECIFIC ARARs
fone B
- Applicable/
Standard, Reguirement, Relevant and
Criteria, or Limitation Citation Description |  Appropriate Comments
State of Wyoming
Wyoming Water Quality Rules | Chapter 1, Provides classifications for surface waters YesMNA Classifications of Diamond Creek, Crow Creck, |
and Regaulations Appendix A ¥ and LUnnamed Tributary apply. 1f stream
classifications are upgraded, ARARS for
| upgraded stream classifications wiil apply.
| Chapter 1, Section | Addresses protection of wetlands YesMNA | An authorized wetlands mitigation process
|12 includes any process under Section 404 of the
federal Clean Water Act or under U5, Army
Corps of Engineers wetlands regulations.
Wetlands are [ocated in the vicinity of LFs 2a
J and 2b. As provided in Section V.A.S of this
Action Memorandum, USAF will ake steps to
minimize adverse impacts on wetlands, restore
any disturbed areas, and increase wetland areas.
Chapter 2, Section 3 | Prohibits the construction or lacation of Yes/NA Substantive provisions spplicable to disposal
sanitary waste disposal facilities in several options involving placing waste on LF2a/LF2b.
areas, including wetlands and flood plains
MNotes:
ARAR: = Applicable or Relevant and Appropriate Requirements
CFR = Code of Federal Regulations
FWS = U1.5. Figh and Wildlife Service
MNA = Not applicable
UsC & United States Code
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ATTACHMVENT A9

Cost Effectiveness Matri x



TABLE A9-1
Present Incremental | Long-Term Effectiveness Reduction of TMV | Short-Term Effectiveness
Alternative Worth Cost Cost and Performance through Treatment

| = No Action 50 - e None—no long-term Rely on natural Nao shori-term risk
reduction of risk processes only

2 — Institutional Control $35,623 +833,623 * Poor - long-term risk Rely on natural No short-term risk
reduction requires 50 processes anly
years and there is no
confirmation through
monitoring

3 — Nawral Attenuation/ 51,552,966 +$1,552,966 | »  Acceptable - eventual Rely on namral Little short-term risk

LTM long-term risk reduction processes only {momtoring construction)

over 50 years, with
monitoring

4 - Groundwater Extraction 31,729,257 51,729,257 | » Good - excellent {7 years | Good — must dispose of | Some short-term disturbance -

and Treatment to reach RAD) spent GAC little land disturbance. Reach
RAD in 7 years,

5 - In Situ PEB $2,008,097 +32.008,097 | « Good - excellent, if no Good to excellent - no Some short-term mmpacts —
problems with technology | hazardous residues larper land disturbance near
{25 years to reach RAO) Unnamed Tributary for

construchion
Cost Effectiveness ma

Alternative 1 and 2 are not cost-effective,
Alternative 3 is cost-effective, but requires a substantially longer time to meet RAQ of § pg/L for the cost involved,

Alternative 4 is not as cost-effective as Altermative 5 — more costly, longer fime to reach RAQD, less proven.

Allernative 5 is most cost-cffective — pood effectiveness with relatively short time to meet RAO at reasonable comparutive cost,
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ATTACHVENT A10

Response to EPA and WDEQ Comment s



RESPONSE TO EPA COMMENTS
ON THE FI NAL ZONE B ROD

Operable Unit 8, Landfill 5
F. E. Warren Air Force Base
05 July 2001

Most of these coments pertain to foll owup on comments offered on the draft version of
this ROD. Because the revisions indicate good faith in addressing EPA comments, EPA is
of fering suggestions for nodifications rather than identifying or initiating a dispute
These mainly pertain to internal consistency and clarity. Sone comrents are mainly
editorial and are offered to inprove clarity or readability.

Comrents are keyed to the docunment by Page, Section (Sec.), Colum (Col.), paragraph
sentence, figure, table, or line as indicated. The general outline structure of the ROD
was followed to identify specific coments.

Gener al Comment

1. There is an apparent inconsistency between the description of institutional controls
in the Declaration and Decision Summary. The discussion nmust (1) clearly identify
t he mechani sm by which institutional controls will be enacted. This can be through
the BGP or the Environnental Restoration Land Use Control Plan (ERLUCP), if the
ERLUCP is identified as a conponent of the BGP and is thus simlarly enforceable.
(2) Describe performance standards for the controls (this is mainly done, which is
the prevent access and exposure, etc); and (3) Better define authorized vs.
unaut horized (i. e., clarify that access/activities are generally prohibited except
those which are

(3.1) consistent with the nonitoring, operation, and naintenance of the renedy or
facilities associated with the renmedy ; or

(3.2) approved construction or digging through the Environmental Flight (i.e. John's
group) which nay require the use of PPE or other conditions placed on activities; or
(3.3) otherw se accepted in consultation with EPA and WDEQ

The draft | anguage proposed (See Comment 10) also refer to the Air Force in general
for access or ground water use, but identifies the base RPM or Environnental Flight
as the "approving" authority. This needs to be clarified by the Air Force, since the
adm nistrative structures nay be subject to change (e. g., reorganization).

Response: Comment acknow edged. Text in the ROD has been nodified according to the
specific comments to provide greater consistency and clarity.

Speci fic Comments

2. Sec. ID., Description of the Sel ected Remedy, Page 1. Del ete the second sentence. It
is redundant with the |last three sentences.

Response: The referenced sentence has been del et ed.

3. Sec. |.D., Description of the Sel ected Renedy, Page 2. The fifth main bulletin
di scussing institutional controls needs to be rephrased, because the intent of the
controls is not solely preventing exposure to contam nated ground water. They are
intended to prevent exposure to contamnants in the WCA and to protect facilities
whi ch need to be maintained for the renedy to renain effective. Suggested rephrasing
is tothe effect of "Institutional controls to prevent exposure to contami nants and
assure effectiveness of the renedy, including:"



Response: The referenced sentence has been rephrased as suggested

The last bulletin will need to identify the actual plan or docunent by which the
institutional controls will be enacted. If this is the Base CGeneral Plan (BGP), then
the existing phrasing is accurate. If it will be another plan which appends the BGP
(such as Conposite Constraints and Controls Plan or Environnmental Restoration Land
Use Control Plan), this will need to be identified.

The bulletin discussing the annual review of the Base General Plan (BGP) should be a
sub-bul letin under the institutional controls

Response: The last bulletin now includes the follow ng text, "Placenent of
restrictive notices in the Base General Plan (BG), and in particular the Conposite
Constraints and Qpportunities Plan (CCOP, a conponent of the BGP) to prevent. . .".

Sec. I1.D., Page 7, Scope and Role of Operable Unit. In the 4 th sentence, "the
third ROD' should be changed to "the fourth ROD' to be consistent with subsequent

di scussion. EPA acknow edges "third" was used consistently with EPA's coment on the
draft docunent, but EPA m s-counted.

Response: The "third" RCOD has been changed to the "fourth "

Sec. I1.D. (Scope and Role...), last paragraph on Page 8, 3 rd sentence. Add "(
USAF, 2000c)" after "the Action Menorandunt to provide the reader an appropriate
ref erence.

Response: The reference has been added

Sec. Il1.E., Site Characteristics, Goundwater Mdeling, Page 13. The statenent "The
LF5¢c unit does not exist." does not fit with the discussion of ground water
nodeling. It belongs in the site overview or can sinply be deleted fromthis

| ocation. The next paragraph seens redundant with the first assunption for the
nodel . Thi s paragraph can be del eted without [oss of neaning to the discussion or

t he docunent.

The | ast paragraph appears to be intended to provide the reader a resource for
finding the information upon which the observation of attenuation being consistent
with enpirical data is based. There needs to be a statenent to that effect.

Response: The referenced sentence and paragraph have been del eted. The | ast
par agr aph has been nodi fied and appended to the second previ ous paragraph

Sec. Il.L., Sutmary of the Rationale for the Sel ected Remedy, Page 28. The two
paragraphs following the bulletins appear to be remnants fromthe earlier structure.
They discuss institutional controls, which are not part of the "rationale". El enents
of this discussion (appropriately nodified to identify the actual docunent/

nmechani smwhich will be used) belongs in a section which discusses institutiona
controls for the renedy.

Response: The two referenced paragraphs have been noved and incorporated into
Section | which describes the alternatives, including institutional controls.

Sec. Il1.L., Description of the Sel ected Renedy (Pages 28 and 29). This discusses
nost of the major conponents of the remedy, but not institutional controls. The

di scussion currently under "Performance Monitoring Goal s" belongs in a separate sub-
section entitled "Institutional Controls".

Response: The di scussion addressing institutional controls under "Perfornance
Monitoring Goals " has been noved to Section I, Description of Alternatives. An
abbrevi ated description and separate subsection entitled "Institutional Controls "



10.

has been included in the subsection "Description of the Sel ected Renedy" prior to
t he subsection "Performance Monitoring". Additionally, the discussion of
institutional controls pertaining to the WCA has been noved to reflect a simlar
or gani zati onal format.

Sec. Il.L., Performance Monitoring Goals, Page 29. Add a bulletin to address the
adm nistrative nonitoring of the institutional controls, perhaps to the effect of
"Assessnent of the effectiveness of the institutional controls in preventing
exposures and assure mai ntenance of facilities which need to be naintained to assure
ef fectiveness of the renedy."

Response: The suggested bulletin with mnor nodification has been added to address
the administrative nmonitoring of the institutional controls.

Sec. Il. L., Performance Mnitoring Goals, Pages 30 and 31. Mbst of this discussion
is what belongs in a section discussing institutional controls (See Coment 8
above). The first paragraph on Page 30 whi ch di scusses the WCA i s probably not
needed since the controls for the WCA are di scussed |later. The renaini ng di scussion
needs to be rephrased into plainer English. Mwve the specific citations of the Air
Force Instructions (APIs) to the section for References. Draft suggested | anguage is
as follows:

The Air Force conprehensive planning process and BGP are simlar to civilian |ocal

I and use and pl anni ng processes, such as zoni ng, easenents, rights-of-way, use of
natural resources, and permtting for construction activities, such as digging. They
have the effect of a direct order of the Secretary of the Air Force through a set of
Air Force Instructions (APIs) and conpliance is nmandatory. The Installation
Commander is responsible to ensure the conprehensive planni ng docunents are

devel oped, mnaintained and inplenented. The Installati on Commander nust approve the
BG&. A requirenment of the APIs is to identify IRP sites (sites of known or potenti al
contami nation), where notes regarding specific institutional controls are placed as
needed. These controls may be sinply informational or serve as |egal / managenent
controls to restrict access, activities, and use of natural resources.

The institutional controls for the IRP sites at F. E. Warren Air Force Base will be
enacted by nodifying the Base General Plan, either directly or through an addendum
to the BGP (such as an Environnental Restoration Land Use Control Plan). Specific

I anguage wi |l prohibit unauthorized access to the facilities for the remedy at the
IRP site or use of natural resources. Known or possible areas of contam nation wll
be placed on the Land Use Map. The BGP and Land Use Map will be updated as
necessary, but no less than annually, to incorporate institutional controls and
nonitor their inplementation and effectiveness. These controls cannot be renoved

wi thout prior approval by the Air Force (the Air Force Renedial Project Manager or
Chi ef of Conpliance) with acceptance of the changes by EPA and WEQ

Nor mal nonitoring and operation and nai ntenance activities or other environnental
activities conducted under plans accepted by EPA and WDEQ wi || be authorized
activities. The BGP nodifications will otherw se prohibit the use of ground water.
Because nuni ci pal supplies are readily available, there are no current plans for use
of ground water at FEW

Modi fications to the BG will also prohibit access to facilities and construction or
earth disturbances in certain areas (e. g., which would disturb the engi neered cover
on the WCA). In some cases, such as landfills which will remain in place in
perpetuity, notices of the restrictions will be filed in the real property records
in Laram e county. Fencing will be used as controls to prevent unauthorized access
and potential exposure. In addition to mnimzing potential exposures to humans,



11.

these restrictions will protect the facilities which are part of the renedy.
Necessary activities can be conducted with approval of the Air Force, generally in
consul tation with EPA and WODEQ These may be addressed in the BGP or through the
permtting process at FEW which is required for digging and earth work. Sone
activities nmay be approved but require air nonitoring or the use of persona
protective equipnent for workers or other constraints to assure worker health and
safety requirenents are net.

Advi sory or informational controls will be used in addition to the |egal/ nmanagenent
controls. These include signs to identify access restrictions and warni ng of
potential hazards in source areas. Also, comunity information and educationa
prograns will enhance community understandi ng and awar eness of the potentia

hazar ds

Al t hough consi dered unlikely, institutional controls would need to be revised in the
event of property transfer. The installation was created by an act of Congress, and
thus no conventional property deed exists. In the event of transfer, a deed with
restrictive covenants may need to be created. CERCLA Section 120( h) requires the
Air Force to provide notice of hazardous substance rel eases and assurances that al
remedi al action has taken place or will be conpleted in any deed or transfer of
property. To ensure this notice is given, the Air Force prepares an Environnent al
Basel i ne Survey (BBS). Review of the BGP, |RP docunments, and other information is
required to conplete the EBS. Wth the conpl etion of the EBS, the property is
categorized and thus determ nes whether the transaction may proceed and what type of
restrictions may need to be inposed.

Response: The first paragraph on page 30 (20 is assuned to be a typo) has been
del eted. The suggested text discussing institutional controls has been incorporated.

Sec. Il.L., Institutional Controls (for the WCA), Page 34. It was EPA s belief the
Air Force intended to nodify the institutional controls discussion fromthe Action
Menorandum to be consistent with using only the Base CGeneral Plan (BGP) as the

adm nistrative neans for enacting the controls rather than an order requiring
landfill restrictions. Such nodifications were identified in the proposed plan. The
rati onal e presented was that BGP had the force of an order anyway and the plan

nodi fications were a different adm nistrative process than the "order". Assum ng
this is correct, the appropriate change would be to delete the first bulletin, keep
the rest, and just refer the reader to the institutional controls discussion from

t he above comment .

Response: The bulletin has been deleted and a reference to Section | has been added.



RESPONSE TO EPA AND WDEQ COMMENTS
ON THE DRAFT FI NAL AND FI NAL ZONE B RCD

Operable Unit 8, Landfill 5
F. E. Warren Air Force Base
05 July 2001

Most of these comments pertain to follow up on comments offered on the draft version of
this ROD. Because the revisions indicate good faith in addressing EPA comments, EPA is
offering suggestions for nodifications rather than identifying or initiating a dispute
These mainly pertain to internal consistency and clarity. Sone comments are nminly
editorial and are offered to inprove clarity or readability.

Comment s are keyed to the docunent by Page, Section (Sec.), Colum (Col), paragraph
sentence, figure, table, or line as indicated. The general outline structure of the ROD

was followed to identify specific coments.

General Comment

1. There is an apparent inconsistency between the description of institutional controls

in the Declaration and Decision Sunmary. The discussion nust (1) clearly identify
t he nechani sm by which institutional controls will be enacted. This can be through
the BGP or the Environnental Restoration Land Use Control Plan (ERLUCP), if the
ERLUCP is identified as a conponent of the BGP and is thus simlarly enforceable.
(2) Describe performance standards for the controls (this is nainly done, which is
the prevent access and exposure, etc); and (3) Better define authorized vs.

unaut horized (i. e., clarify that access/ activities are generally prohibited except

t hose which are

(3.1) consistent with the nonitoring, operation, and namintenance of the renedy or
facilities associated with the renedy ; or

(3.2) approved construction or digging through the Environnmental Flight (i.e. John's

group) which may require the use of PPE or other conditions placed on activities;
(3.3) otherwi se accepted in consultation with EPA and WDEQ

The draft | anguage proposed (See Comment 10) also refer to the Air Force in genera
for access or ground water use, but identifies the base RPM or Environmental Flight

as the "approving" authority. This needs to be clarified by the Air Force, since the

adm ni strative structures naybe subject to change (e.g., reorganization).
Speci fic Comments

2. Sec. |I. D., Description of the Selected Renedy, Page 1. Del ete the second sentence.
It is redundant with the |ast three sentences

Response: The referenced sentence has been del et ed.

3. Sec. |I. D., Description of the Sel ected Renedy, Page 2. The fifth main bulletin
di scussing institutional controls needs to be rephrased, because the intent of the
controls is not solely preventing exposure to contam nated ground water. They are
intended to prevent exposure to contamnants in the WCA and to protect facilities

whi ch need to be maintained for the renedy to renain effective. Suggested rephrasing

is tothe effect of "Institutional controls to prevent exposure to contami nants and
assure effectiveness of the renedy, including:"

Response: The referenced sentence has been rephrased as suggested

The last bulletin will need to identify the actual plan or docunent by which the

institutional controls will be enacted. If this is the Base General Plan (BG), then



the existing phrasing is accurate. If it will be another plan which appends the BGP
(such as Conposite Constraints and Controls Plan or Environnmental Restoration Land
Use Control Plan), this will need to be identified.

The bulletin discussing the annual review of the Base General Plan (BGP) should be a
sub-bul letin under the institutional controls

Response: The last bulletin nowincludes the follow ng text, "Placenent of
restrictive notices in the Base General Plan (BG), and in particular the Conposite
Constraints and Qpportunities Plan (CCOP, a conponent of the BGP) to prevent. . .".

Sec. Il. D, Page 7, Scope and Role of Qperable Unit. In the 4 th sentence, "the
third ROD' should be changed to "the fourth ROD' to be consistent with subsequent

di scussion. EPA acknow edges "third" was used consistently with EPA's coment on the
draft docunent, but EPA m s-counted.

Response: The "third" ROD has been changed to the "fourth "

Sec. Il. D. (Scope and Role...), last paragraph on Page 8, 3 rd sentence. Add "(
USAF, 2000c)" after "the Action Menorandunt to provide the reader an appropriate
ref erence.

Response: The reference has been added

Sec. Il. E, Site Characteristics, Goundwater Mdeling, Page 13. The statenent "The
LF5¢c unit does not exist." does not fit with the discussion of ground water

nodeling. It belongs in the site overview or can sinply be deleted fromthis

| ocation. The next paragraph seens redundant with the first assunption for the
nodel . This paragraph can be del eted wi thout |oss of neaning to the discussion or

t he docunent.

The | ast paragraph appears to be intended to provide the reader a resource for
finding the information upon which the observation of attenuation being consistent
with enpirical data is based. There needs to be a statenent to that effect.

Response: The referenced sentence and paragraph have been del eted. The | ast
par agr aph has been nodi fied and appended to the second previ ous paragraph

Sec. Il.L., Sutmmary of the Rationale for the Sel ected Renmedy, Page 28. The two
paragraphs following the bulletins appear to be remnants fromthe earlier structure.
They discuss institutional controls, which are not part of the "rationale". El enents
of this discussion (appropriately nodified to identify the actual docunent/

nmechani smwhich will be used) belongs in a section which discusses institutiona
controls for the renedy.

Response: The two referenced paragraphs have been noved and incorporated into
Section | which describes the alternatives, including institutional controls.

Sec. Il. L., Description of the Selected Renedy (Pages 28 and 29). This discusses
nost of the major conponents of the remedy, but not institutional controls. The

di scussion currently under "Performance Monitoring Goal s" belongs in a separate sub-
section entitled "Institutional Controls".

Response: The di scussion addressing institutional controls under "Perfornmance
Monitoring Goals " has been noved to Section I, Description of Alternatives. An
abbrevi ated description and separate subsection entitled "Institutional Controls "
has been included in the subsection "Description of the Sel ected Renedy" prior to
t he subsection "Performance Monitoring". Additionally, the discussion of
institutional controls pertaining to the WCA has been noved to reflect a simlar
organi zati onal format.
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Sec. Il. L., Performance Mnitoring Goals, Page 29. Add a bulletin to address the
adm nistrative nonitoring of the institutional controls, perhaps to the effect of
"Assessnent of the effectiveness of the institutional controls in preventing
exposures and assure nai ntenance of facilities which need to be naintained to assure
effectiveness of the renedy."

Response: The suggested bulletin with mnor nodification has been added to address
the administrative nmonitoring of the institutional controls.

Sec. Il. L., Performance Mnitoring Goals, Pages 30 and 31. Most of this discussion
is what belongs in a section discussing institutional controls (See Comment 8
above). The first paragraph on Page 30 whi ch di scusses the WCA i s probably not
needed since the controls for the WCA are discussed |later. The renaining di scussion
needs to be rephrased into plainer English. Move the specific citations of the Air
Force Instructions (APIs) to the section for References. Draft suggested | anguage is
as follows:

The Air Force conprehensive planning process and BGP are simlar to civilian |ocal

I and use and pl anni ng processes, such as zoning, easenents, rights- of- way, use of
natural resources, and pernitting for construction activities, such as digging. They
have the effect of a direct order of the Secretary of the Air Force through a set of
Air Force Instructions (APIs) and conpliance is mandatory. The Installation
Commander is responsible to ensure the conprehensive planni ng docunents are

devel oped, nmintained and i npl enented. The Installati on Commander nust approve the
BGP. A requirenment of the APIs is to identify IRP sites (sites of known or potenti al
contam nation), where notes regarding specific institutional controls are placed as
needed. These controls may be sinply infornational or serve as |egal /managemnent
controls to restrict access, activities, and use of natural resources.

The institutional controls for the IRP sites at F. E. Warren Air Force Base wll be
enacted by nodifying the Base General Plan, either directly or through an addendum
to the BG (such as an Environmental Restoration Land Use Control Plan). Specific

I anguage wi || prohibit unauthorized access to the facilities for the renmedy at the
IRP site or use of natural resources. Known or possible areas of contamination wll
be placed on the Land Use Map. The BGP and Land Use Map will be updated as
necessary, but no less than annually, to incorporate institutional controls and
nmonitor their inplenentation and effectiveness. These controls cannot be renoved

wi thout prior approval by the Air Force (the Air Force Renedial Project Manager or
Chi ef of Conpliance) with acceptance of the changes by EPA and WEQ

Normal nonitoring and operation and namintenance activities or other environnental
activities conducted under plans accepted by EPA and WDEQ wi || be authori zed
activities. The BGP nodifications will otherw se prohibit the use of ground water.
Because nunici pal supplies are readily available, there are no current plans for use
of ground water at FEW

Modi fications to the BG will also prohibit access to facilities and construction or
earth disturbances in certain areas (e. g., which would disturb the engi neered cover
on the WCA). In some cases, such as landfills which will remain in place in
perpetuity, notices of the restrictions will be filed in the real property records
in Laram e county. Fencing will be used as controls to prevent unauthorized access
and potential exposure. In addition to mnimzing potential exposures to humans,
these restrictions will protect the facilities which are part of the remedy.
Necessary activities can be conducted with approval of the Air Force, generally in
consultation with EPA and WODEQ These nay be addressed in the BGP or through the
permtting process at FEW which is required for digging and earth work. Sone
activities may be approved but require air nonitoring or the use of personal
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protective equipnent for workers or other constraints to assure worker health and
safety requirenments are met.

Advi sory or informational controls will be used in addition to the | egal/managenent
controls. These include signs to identify access restrictions and warni ng of
potential hazards in source areas. Also, comunity informati on and educati onal
prograns will enhance comunity understandi ng and awar eness of the potential

hazar ds.

Al t hough consi dered unlikely, institutional controls would need to be revised in the
event of property transfer. The installation was created by an act of Congress, and
thus no conventional property deed exists. In the event of transfer, a deed with
restrictive covenants may need to be created. CERCLA Section 120( h) requires the
Air Force to provide notice of hazardous substance rel eases and assurances that all
remedi al action has taken place or will be conpleted in any deed or transfer of
property. To ensure this notice is given, the Air Force prepares an Environnental
Basel i ne Survey (EBS). Review of the BGP, |RP docunents, and other information is
required to conplete the EBS. Wth the conpletion of the EBS, the property is
categorized and thus determ nes whether the transaction may proceed and what type of
restrictions may need to be inposed.

Response: The first paragraph on page 30 (20 is assuned to be a typo) has been
del eted. The suggested text discussing institutional controls has been incorporated.

Sec. Il. L., Institutional Controls (for the WCA), Page 34. It was EPA' s belief the
Air Force intended to nodify the institutional controls discussion fromthe Action
Menmorandum to be consistent with using only the Base CGeneral Plan (BGP) as the

adm ni strative neans for enacting the controls rather than an order requiring
landfill restrictions. Such nodifications were identified in the proposed plan. The
rati onal e presented was that BGP had the force of an order anyway and the pl an

nodi fications were a different adm nistrative process than the "order". Assum ng
this is correct, the appropriate change would be to delete the first bulletin, keep
the rest, and just refer the reader to the institutional controls discussion from
t he above comment.

Response: The bulletin has been deleted and a reference to Section | has been added.



RESPONSE TO EPA COMMENTS

Draft Final Record of Decision for Zone B
Operable Unit 8, Landfill 5
F. E. Warren Air Force Base
Cheyenne, Wom ng
03 May 2001

EPA Comments are structured as General Comments and Specific Comments. General Conments
nmay pertain to the docunent as a whole or summarize issues. Specific Comments are keyed to
t he docunent by Page, Section (Sec.), paragraph, sentence, figure, table, or line as

i ndi cat ed.

Decl ar ati on

1. Sec. 1.D., Description of the Selected Renmedy. Page 2. In the bulletin discussing
institutional controls, add a brief phrase about 'preventing unauthorized access to
the WCA'. Add a bulletin stating the Base General Plan will be reviewed annually and
nodi fied as needed to assure the appropriate controls are maintai ned.

Response:

Text stating "prevent unauthorized access to the WCA " has been added to the
bulletin on institutional controls. A bulletin has been added stating "Annual review
of the Base CGeneral Plan and nodification as needed to assure the appropriate
control s are nuintained."

Deci si on Sunmary

2. Sec. 11. A, 2nd and 4th paragraphs. In general re- organized well. However, there
are still some references to the FFA in these paragraphs, which appear before any
expl anation of what the FFA is. Suggest mainly deleting the references to the FFA: 2
nd paragraph, second sentence, end with "investigation" and 4 th paragraph, second
sentence, end w th "concurrence".

Response:
The suggested del eti ons have been made

3. Sec. 11. C, Haghlights of Community Participation. Identify the specific fact
sheet (s) which pertained to the Zone B renedy, including discussions in EnviroNews
(if any) and those which were mailed. Specify the mailing date. ldentify that the
RAB nenbers were briefed periodically on Zone B (QUS) and were specifically
consulted on the preferred alternative in the 14 Novenber 2000 neeting

Response:

The second paragraph has been revised to state: "The USAF prepared and distributed
one fact sheet describing the preferred alternative for Zone B to all persons or
groups identified on the CRP nailing list. The fact sheet was nmiled on 13 Decenber
2000. " Text has been added to the fourth paragraph, next to |ast sentence, where
RAB nenbers were briefed, "and were specifically consulted on the preferred
alternative in the 14 Novenber RAB neeting.

4. Sec. Il. E Site Characteristics. Provide a brief description of the hydrogeol ogy to
provide a basis for site conceptual nodeling and hydrol ogi cal nodeling




Response:
Text has been revised to

The conceptual site nodel (CSM for Zone B identified LFSb waste as the prinary
source of TCE in groundwater. This landfill waste was situated within geol ogic
materials primarily consisting of interbedded clays, silts, sandy silts, and silty
sands. The principal contam nant rel ease nechanismis assumed to have been | eaching
of buried waste within LFSb and subsequent infiltration to groundwater. G oundwater
in the area of LFSb is approximately 10 to 15 feet bel ow the ground surface and

aqui fer materials consist of interbedded clays, silts, sandy silts, and silty sands.
LFSb is no longer a source of current or future contam nation to the surroundi ng
environnent due to the excavation and renoval of the landfill in 2000 and expected
clean closure

M gration of contam nated groundwater fromLFSb is controlled by |ocal hydraulic
gradients that trend in a northeasterly direction toward Unnamed Tributary. Typica
horizontal gradients are approxinately 0.01 feet/foot. Using this data and an
average hydraulic conductivity value of 7.4 feet/day, a typical groundwater velocity
of 0.37 feet/day (135 feet/year) was cal cul ated. As contam nated water m grates
downgr adi ent of LFSh, enpirical data and nodel sinmulations indicate that contam nant
concentrations attenuate due to natural processes of volatilization, dilution, and
adsor ption.

Figures 3 and 4 depict the human heal th and ecol ogi cal CSMs for Zone B. These nodel s
illustrate the primary contam nation source (landfill waste), rel ease mechani sns,
exposure pat hways, mgration routes, and potential human and ecol ogi cal receptors.
These CSMs formthe basis for the risk assessnment conducted for the site (see

Section G bel ow).

Sec, Il. E. Sanpling Results, Page 10. Additional information is needed to
appropriately describe the nodeling and the nmajor assunptions on which the nodel is
based. Describe the nmanner in which the source was addressed in the nodel. Qarify
whet her a historical nass rel ease of contam nant of a certain date was input into
the nodel or whether current concentrations were used and the nodel "run" forward
fromthe present. Briefly describe the calibration of the nodel, indicating whether
the nodel was calibrated with respect to hydrol ogi cal or contam nant paraneters.
Indicate the "degree" of calibration (i. e., the level to which the calibrated node
corresponded to enpirically observed data

Sunmmari ze the enpirical informati on denonstrating attenuation. The statenent

"Contam nant fate and transport nodeling indicates that the TCE (trichloroethene) is
nobi |l e and TCE concentrations are not increasing within the plume and, in fact, are
decreasing through a process called natural attenuation"” introduces the discussion
whi ch needs to be added. Itens to include may be decreases in concentrations with

di stance fromthe source, decreases at locations in tine, or the stability of the

pl ure.

Response:

The follow ng text has been substituted for the nodeling portion of the text in the
subsection - Sanpling Results: Nature and Extent of Contam nation

G oundwat er Mbddel i ng

G oundwat er flow and transport nodeling was conducted to inprove the understanding
of the site hydrogeol ogi c and groundwat er contam nant conditions and to simulate



various renedial alternatives. Detail ed description of the nodel's devel opment can
be found in Appendi x A of the Zone B FS (USAF 2000b).

A steady state groundwater flow nmodel for Zone B was devel oped usi ng MODFLOW t he
USGS finite difference code. This nodel covers an area of about 3000 feet by 2000
feet, and is orientated with the primary groundwater flow direction. The nodel is
conprised of two | ayers based on the assunption that no distinguishable

hydrostrati graphy is found at the site. The groundwater potentionetric surface was
interpreted fromthe neasured hydraulic heads in Septenber 1999 (Figure 5). These
data were used as the target for nodel calibration, assum ng that mnor seasona
groundwat er fluctuation is negligible in assessing contam nant nigration. The bottom
of model Layer 1 is assuned to be 40 feet below the interpreted potentionetric
surface and the bottom of nodel Layer 2 is assumed to be 40 feet bel ow the bottom of
Layer 1. Boundary conditions for all sides of the nodel donain were assumed to be
prescri bed head boundary conditions with specified values as sane as the interpreted
potentionetric surface at the boundari es.

The flow nodel was calibrated to the interpreted potentiometric surface using the
dept h-wei ght ed average hydraulic conductivity that ranges from3 to 30 feet/day. An
aut onat ed groundwat er nodel calibration package MOD AC (Quo and Zhang 2000) was
used. The final areal groundwater recharge rate was calibrated as 1.0 inches/year in
the area of recharge (najority of area) and -0.5 inches/year al ong the Unnared
Tributary to reflect evapotranspiration along the creek. The calibrated
potentionetric surface generally natches the interpreted one, which indicates that
the simulated hydraulic heads natch the neasured hydraul i ¢ heads.

The three-di nensi onal groundwater solute transport code MIDVMB (Zheng and Wang

1998) in conjunction with MODPATH, a particle tracking code, was used to sinmulate
the TCE plune migration in groundwater. Various conditions were nodel ed to eval uate
the potential effect of remedial alternatives. Assunptions applied in the solute
transport nodel include

. No source was sinulated, reflecting the condition that LFSb has been
excavat ed.
. The interpreted horizontal TCE plune based on Septenber 1999 neasurenents was

assuned to be the initial concentration distribution in the upper 40 feet of
the saturated zone (Layer 1).

. Longi tudi nal and transverse dispersivity values are assuned to be 2.0 feet and
0.2 feet, respectively.

. No bi odegradati on was sinul at ed

. The retardation factor was cal cul ated as 3.1 based on assuned paraneters for
soil density, effective porosity, fraction organic carbon, and Koc.

No calibration was performed for the transport nodel. The transport nodel sinulates
the future plune mgration under either natural conditions or active renedia
conditions. The initial concentration distribution is assumed to be the same as the
1999 conditions without the presence of the contam nant source. The natura
attenuation sinulation indicates the TCE plune is nobile, and the TCE concentrations
wi Il be continuously decreasing over tine within the noving plune. This is
consistent with enpirical data in that the observed high concentrations in the
center of the plume have continuously decreased between 1994 and 2000



Sec. Il1. G Summary of Site Risks. Briefly address the source within the exposure
assessnent (i. e., LF5b has been excavated to presuned clean closure) and the
resultant role in assessing risk. The added di scussion of uncertainty in assessing
the risks needs to el aborate on the assunptions contributing to uncertainty and the
role of the assunptions (potential overestimation or underestimation of risk).

Response:

Text has been added:

LFSb is considered the prinmary source of contanminants in Zone B. H storically,
contanmi nants may have been transported from LFSb through percol ati on of |eachate or
liquid waste to vadose zone soil and groundwater, or through w ndbl own transport of
contami nated dust to surrounding soil. Currently, waste fromLFSb has been renoved
and relocated to the Waste Co- location Area (fornmerly LFSa). Because wastes were
excavated, LFSb is expected to achieve "clean closure " and is no |onger a source of
Zone B contam nants.

The maj or sources of uncertainties associated with the methodol ogi es and assunpti ons
in the Zone B risk are summarized as follows:

. The sanpl es may not have adequately represented nmedia at the site. Because
sanpl es were taken where contani nati on was suspected instead of randonly
exposure point concentrations and resultant hazard/ risk estimtes were nost
likely overestinated.

. The mininmumdetection limt for a few anal ytes that were elim nated as COPCs
(because they were not detected) exceeded toxicity screening val ues used to
identify COPCs. If these analytes were in fact present at the site, the
estimated risks nay have been underesti mat ed.

. Uility worker exposure to groundwater was not quantitatively eval uated. The
estimated risk to utility workers may have been underesti mated, however
exposure and risk are likely |ow.

. Because concentrations of chemcals in site media may decrease over tinme as
chem cals mgrate and/or degrade, risk estinmates for current scenarios may
overestimate or underestimate future risks.

. Exposure point concentrations used in the risk assessnent were the 95% UCL or
maxi mum val ue (whi chever was snaller). Using these concentrati ons probably
overestimates risk.

. St andard assunptions regardi ng body wei ght, exposure duration, |ife expectancy
and popul ation characteristics may not be representative of actual Zone B
exposure situations. Mst of these exposure paraneter val ues are reasonably
hi gh-end estimates. Were there was a high uncertainty regardi ng exposure
paraneter val ues, conservative (health protective) val ues were used. This nost
probably resulted in an overestimation of risk

. Proxy toxicity data were used whenever possible for chenicals that |acked
toxicity data to screen for COPCs. |If proxy data underestimated a chenical's
toxicity, risk may have been underestimated. However, it is nore |ikely that
the proxy data overestimated a chemical's toxicity and risk was overestinated



. Trichl oroethene toxicity values used in the risk assessment were unverified
provi sional val ues, which probably overestimated ri sk.

. Sources of uncertainty in toxicity data, (e. g. extrapolation of animal data
to humans, use of high dose response to predict |ow dose response, use of data
fromshort termstudies to predict long termeffects, and enploying toxicity
val ues for one exposure route to another exposure route) nmay result in
overestimation or underestimation of risk.

. Possi bl e synergistic or antagonistic effects of exposure to multiple chemcals
may result in underestimation or overestimation of risk.

Sec. 11.L. Pages 25 and 26. Add a brief summary of the institutional controls
which will apply to the punping, treatnent, and nonitoring systens. To maintain a
parall el structure to the simlar discussion for the WCA, this should fol | ow
"Performance Mnitoring Goal s".

Response:

Response: A subsection titled "Institutional Controls" has been added. The follow ng
text has been added: "APls are recogni zed as the nost effective means of

i mpl enenting and enforcing institutional controls. According to APl 33- 360, Vol ume
1, Publications Managenment Program 31 July 1998, paragraph 2.2.4, "Instructions are
order of the Secretary of the Air Force and are approved in the Secretariat of the
Air Staff...," In addition, paragraph 2.2.4 provides that "Instructions nust contain
t he banner statenment "COVPLI ANCE WTH TH S PUBLI CATI ON | S MANDATORY" across the top
of the page. Conpliance with APl's is mandatory at all Air Force levels - MAJCOM

[( Major Command)], FOA [(Field Operating Agency)], DRU[(D rect Reporting Unit)],
Wng, and Base. (Enmphasis in original). AFI32- 7062, Air Force Conprehensive

Pl anni ng, 01 Cctober 1997, Paragraph 1.3.6 places responsibility on the Installation
Commander to ensure the conprehensive plan docunents, including the General Plan,
"are devel oped, nmintained and inplemented..., " and the Installation Conmander nust
approve the General Plan. Paragraph 2.2 provides that the conprehensive planning
process, which includes the General Plan, " consolidates plans and prograns rel ated
to the managenent and devel opment of Air Force lands, facilities, and resources into
a docunent that is used to guide future growh and devel oprment. " Therefore, the Ar
For ce conprehensi ve pl anning process and General Plan are simlar to civilian |ocal
governnent |and use pl anni ng processes.

Paragraph 2.3.1 provides that a General Plan is required for all najor
installations, which includes FEW Paragraph 2.6 provides that the General Plan nust
be reviewed at least annually "to ensure it reflects current information regarding
the installation's conditions and prograns. " Adm nistrative nonitoring of the
General Plan will take place on an annual basis to ensure that the |anguage
concerning the IRP is incorporated.

A component of the General Plan is the Conposite Constraints and Qpportunities Plan,
for which AFl 32-7062, paragraph A4.1 provides, "Through this integration of
information, critical areas having limted or specialized devel opnent potential are
hi ghli ghted and factored into the planning process. " Therefore, the Conposite
Constraints and Cpportunities Plan would be an ideal place in which to provide
institutional controls fromthe IRP. In addition, AFl 32-7062, Attachnment 6, Table
A6.1 requires that the General Plan nmust include a map regarding | RP sites, which
could al so include notes regarding institutional controls. Therefore, institutional
controls provided in the General Plan are designed to be both infornational and
control surface access.



Regardi ng property transfers, CERCLA Section 120(h) requires the Air Force to

provi de notice of hazardous substance rel eases and assurances that all renedi al
action has taken place or will be conpleted in any deed for transfer of property.
The Air Force ensures that this notice is given by preparati on of an Environmnental
Baseline Survey (EBS). In conpleting the EBS, AFl 32-7066, paragraph 2.1.1.1
requires the Air Force to review the base conprehensive plans and | RP docunents.
Based on these and other reviews, whether hazardous substances were released in the
area, and whether renedial action has been conpleted, AFl 32-7066 provides several
different categories of conclusions in the EBS. These conclusions, in turn,

det erm ne whether the transaction nay proceed and what type of restrictions may need
to be inposed.

The General Plan can al so prevent unauthorized use of or exposure to contam nated
groundwater in that only the base RPM can authorize use of the groundwater. At this
tinme, municipal water supplies are readily available and there are no current plans
to utilize groundwater. Any deviation fromthis current plan would require
authorization fromthe base RPM Appropriate institutional controls relevant to Zone
B groundwat er contam nati on include | egal / managenent controls and comunity
information programs. Legal /managenent controls include notices in the General Plan
regardi ng devel opnent and use restrictions for the area. The notice would be placed
on the Land Use Map and in the Conposite Constraints and Qpportunities Plan.

Revi sions to the General Plan that relate to Zone B will be incorporated after the
Zone B RODis final. At that tine, a draft of the revisions will be provided to the
RPMs for review and comment. After addressing comrents, the revised General Plan
will be presented for approval to the Installation Comrander during the annual

revi ew.

FEWwoul d update the Base CGeneral Plan to incorporate institutional controls and
track their inplenentation. The notice in the General Plan will include a provision
that the notice should not be renoved without prior approval by the Air Force RPM or
Chi ef of Conpliance. EPA and WDEQ woul d need to review and accept the changes to the
pl an.

Addi tional controls could be naintained through construction work requests and
digging permts. These processes could require the review and approval by the
Envi ronnental Flight.

Community information and educati onal prograns woul d be devel oped to enhance
communi ty understandi ng and awar eness of the potential hazards posed by the source.
The responsibilities of communities and individuals in the adherence to and

mai nt enance of fencing or postings would be thoroughly discussed."

Sec. Il1. M Page 31. In the |last paragraph, the reference to where the WCA ARARs are
tabul ated needs to be corrected. The paragraph states Attachnent A8- 2 of this ROD,
but it is in Attachment A8- 4 in which they are found.

Response:
Text referencing the WCA ARARs has been corrected to: "Attachnent A8-4."

Responsi veness Sunmary

Sec. I11. Responsiveness Summary. There is no "Sel ected Renedy" until the RODis
witten. It is a "preferred alternative" until that tinme. This can be addressed with
sone sinple editorial changes. In the first sentence, replace "... the Sel ected

Remedy at Zone B had been selected ..." with a phrase to the effect of "... Zone B
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had been identified...". At the end of the second sentence, add "as the preferred
alternative". EPA acknow edges this was not a comment offered on the draft. However,
the change is relatively mnor.

Response:
Text has been revised to:

In the first sentence, "... the Selected Renmedy at Zone B had been selected... " has
been replaced with the phrase "... Zone B had been identified... ". At the end of
the second sentence, "as the preferred alternative " has been added.

Table A8-1. Sheet 1 of 8. Safe Drinking Water Act. The comments section in both the
primary drinking water regul ati ons and MCLs di scussions refer to "this FS'. Delete
these sentences fromeach, to prevent confusion. Edit all tables to be consistent
with only this ROD. EPA acknow edges this was not a comment offered on the draft.
However, the change is relatively mnor.

Response:

Sent ences beginning with "This FS' have been del eted from Tabl e A8-1.



RESPONSE TO WDEQ COMVENTS

Draft Final Record of Decision for Zone B
Operable Unit 8, Landfill 5
F. E. Warren Air Force Base
Cheyenne, Wom ng
03 May 2001

Ceneral Comment s

Pl ease provide a table of contents, list of figures, list of tables, list of
appendi ces, and list of acronyns used for this report.

Response:

A table of contents, list of figures, list of tables, |list of appendices, and |i st
of acronyns has been incl uded

The docunent shoul d di scuss the northern TCE plune in nore detail. The docurnent
nentions that a plune exists to the north associated with an "of f-base" source, but
fails to definitively support this statenent. The WDEQ has suggest ed referencing
speci fic docunents (or investigation activities) that indicate that this plune is
froman off base source, and providing a brief sumary of the conclusions of those
docunents (investigations).

Response:

Text fromthe Zone B FS (USAF 2000b) that discusses the northern plunme in nore
detai|l has been added. This text replaces the Draft Final Zone B ROD di scussion of
the northern plume found in Section E, subsection: Sanpling Results: Nature and
Extent of Contam nation. The new text states:

As discussed in the Rl Report (USAF 2000a), a second TCE plunme was identified about
200 feet north of the LFSb TCE plune. This plume is assumed to have a separate, off-
site source as evidenced by the TCE concentrations |ocated hydraulically upgradient
of LFSb and at the edge of the base property (e. g., wells M¥020 and LF5-102). The
hi ghest reported TCE concentration in this plume was 10.4 ug/L detected in well
LF5-103D. The plune extends for a length of approxi mately 1,400 feet and has an
average width of 150 feet.

Based on contam nant distribution and direction of groundwater flow, the contam nant
source i s understood to be hydraulically upgradient of LFSb and | ocated off base
Because of the off-base origin of the contam nant source, this plune is not being
addressed for cleanup in this Zone B FS

Speci fic Comrents

Section C., page 6. The Section states that fact sheets were issued periodically.
Pl ease expl ain the period between issuing fact sheets. For exanple, is there a
regul arly schedul ed fact sheet issuance or is issuance frequency based on
substantial anounts of new informati on becom ng avail abl e? Al so, please add a |ist
of fact sheets relevant to Zone B and to this remedy that have been issued to date.

Response:

See response to EPA Comment No. 3



2. Section E, Subsection: Sanpling Results: Nature and Extent of Contami nation, page 9,

second paragraph of this subsection, first sentence. Change "In groundwater, only
TCE" to "In groundwater, TCE'. The word "only" does not add neaning to the sentence
and suggests a ninimzation of the contam nation.

Response:
The word 'only " has been del et ed.

3. Sanme paragraph, as interpretations are offered for possible |aboratory and field
contami nation and off base sources, an interpretation of LFSb as the likely source
of TCE in the groundwater al so ought to be described.

Response:

Text has been added to Section E, subsection: Conceptual Site Mddel that identifies
"LFSb waste as the primary source of TCE in groundwater. "

4, Section E, Subsection: Sanpling Results: Nature and Extent of Contam nation, page 9,

third paragraph of this subsection. Change third sentence to: The TCE detections
north and west of LFSb are interpreted to be unrelated to the source of the |arger,
hi gher-concentration TCE plune. Al so add sonething to the effect, that this snaller,
| ower -concentration TCE plune could be a 'slug' of TCE fromthe sane source as the
larger plunme, or could be fromsimlar on-base sources that have now di ssipated to
the point where there is no | onger any evidence other than the remaining | ower-
concentration plune. A though known groundwater flow and hydraulic gradi ent suggests
a separate source (though not necessarily off-base) these paraneters can change
through time or in response to events such as heavy rains, wet or dry years, or
changes in topography (erosional or anthropogenic).

Response:

The third paragraph has been rewitten to provide nore detail about the northern
pl ume (see WDEQ General Comments No. 2). Neither contam nant distribution nor
hydr ogeol ogi ¢ data indicate TCE in the northern plunme as being from"the sane
source" as the TCE plune originating from LFSh.

5. Section |. Subsection: Description of Renedy Conmponents. Sub-subsection Alternative
2. Institutional Controls, page 18, first paragraph - Change second bulletin "Review
and approval of construction work requests" to "Review and approval or denial of
construction work requests”. This bulletin needs re- wording to nake its intent
clear, additional detail as to how and by whomthese controls will be maintained and
nmanaged i s needed. For exanple, bulletin one states that the Base General plan wll
be updated to prohibit unauthorized access, etc. Wiat exactly will prevent
unaut hori zed access, fencing? And, who will enforce this, security staff? Sone
addi tional detail is provided on page 29 in the subsection Institutional Controls

regarding the WCA so these issues could be addressed there.

Response:

The second bull et has been changed to: "Renew and approval or denial of construction
work requests. " Al so see response to EPA Comment No. 7.

6. Section L., page 27. between the sub-sections Perfornance Mnitoring Plan Revi ew and
Summary of Estinmated Renedy Costs add a sub-section describing Institutional
Controls related to Alternative 5. Goundwater Extraction and Treatnent, simlar to
the sub-section on page 29 describing Institutional Controls related to Alternative
2. A so please address the issues noted in the previous comment regarding the
details of the Institutional Controls.




10.

Response:

See response to EPA Cormment No. 7, a subsection titled "Institutional Controls " has
been added.

Fi gures

Figure 5, Aerial Extent of TCE Plume in Zone B and Figure 6, Vertical Extent of LFSb
TCE Pl une, show TCE concentrations, for exanple, of (0.865). The Expl anations of
these figures state that this value is inug/ 1. Is a variation of 1/ 1,000 of a ug/
1 an accurate neasurenment? If so, is this nunber of decinal places useful on a
figure? If it is not accurate it should be corrected. If it is accurate it should be
rounded off to one decinmal place or |ess.

Response:

The resolution of 1/1000 of a ug/L is a neasurenment reported by the | aboratory. The
figure will remain as is for consistency with the reported data and the Rl and FS
docunents (USAF 2000a, 2000b).

Figure 5, Aerial Extent of TCE Plunme in Zone B Explanation has dates of 1999, 2000
in parentheses following text in two places. This needs explanation as to whether
results fromtwo sanpling events were conbined to produce these figures or what,
exactly, is nmeant by the two dates.

Response:

A third sanpling event in 2000 was added to address several wells that were not
sanpled in 1999 (e. g., LF5-2 cluster). These data were added to the 1999 data set.

Pl ease add a sumary tabl e showi ng dates of sanpling events, nonitoring wells
sanpl ed in each event, and results of analyses for TCE to support the infornation
presented in the figures referenced above.

Response:

A summary table with dates of sanpling events nonitoring wells sanpled and results
of analyses for TCE can be found in the RI Report (USAF 2000a).

Tabl es

Tabl e A8-1, Sheet 1, WOM NG ENVI RONMENTAL QUALI TY ACT citation should be changed
from"W S. 35-11-101 to 35-11-1428" to "W S. 35-11-101 to 35-11-1803"

Response:

The citation has been changed to "W S. 35-11-101 to 35-11-1803. "



ERRATA SHEET

The follow ng changes were made to the Draft Final Zone B ROD to be consistent with
comments nade on the Draft Zone A ROD.

1. Section Il. A, Site Nane, Location and Description

A summary of the |l and use description in Section Il. P., CQurrent and Future Land and
Water Uses has been added.

2. Section Il. D., Scope and Role of Operable Unit.

Text has been added to the first paragraph ofll. D. to discuss the planned sequence
of site-wide activities and how OUS fits into the sequence. Previous final RCDs
included QU , OQU4, and QUS. The investigation and cl eanup process for the remaining
QUs at FEWare anticipated to continue for the next several years with the |last QU
ROD schedul ed for 2009. Text has been added after the second full paragraph: "There
have been three previously conpleted RODs for final renedies at FEW The O ROD was
signed on 30 Decenber 1992 and addressed the contanination associated with an acid
dry well at the old transportati on conpl ex. Based on previously conpl eted

contam nated soil renoval, the baseline risk assessnment indicated no significant
risk to human health and the environnent. Therefore, no further action was required
at this site.

QUS addressed the Fire Protection Training Area #2 (FPTA2) soils. The ROD for this
QU was signed on 4 Novenber 1994 and al so indicated no further action required based
on the risk assessment findings of no significant risk to human health and the
environnent. As part of this decision, the groundwater beneath FPTA2 was nade part
of OU2 basew de groundwater.

The QU ROD was signed on 9 August 1995 and addressed the contam nated soils at
spill sites 1 through 7. The risk assessment conducted for this QU indicated that
there was no significant risk to human health and the environment; therefore, the
ROD indicated that no further action was required for the soils at these sites.
However, the groundwater beneath these sites was not included and it was al so nmade
part of U2, which is presently in the investigation phase of the cleanup process.

The remaining OUs will be investigated and RODs conpleted in the foll owi ng general
order: (QU8-2001, QU11-2001, QU3-2001, QU6-2002, OW-2003, QU12-2003, QU 10-2004,
QU 3-2004, QU2-2005, and QU7-2009.

Presently, the QUS design investigation activities are scheduled for Fall 2001,
design activities are scheduled for conpletion in Spring 2002 with inplenentation of
the remedy in late 2002 and early 2003. This action, together with the early
responses previously conpleted, will be the final action for Zone B and will result
in permanent reduction of toxicity, nobility, and volune of the contam nation at the
site."

3. Section Il. E., Site Characteristics

Addi tional text has been provided discussing the source and conceptual site nodel.
Refer to the response to EPA comment No. 4.

4. Section Il.L, Subsection - Common El ements and Di stingui shing Features of Each
Al ternative Language addressing the "5-year Review' has been nodified to:

"Because these alternatives will result in hazardous substances, pollutants, or
contami nants renaining on-site above levels that allow for unlinited use and
unrestricted exposure, a statutory review w |l be conducted within five years after



initiation of renedial action to ensure that the remedy is, or will be, protective
of human health and the environment. "

Section H M, 5-year Review Requirenent. Text has been replaced with nodel |anguage
provi ded by EPA

"Because this renedy will result in hazardous substances, pollutants, or

contami nants renmining on-site above levels that allow for unlinted use and
unrestricted exposure, a statutory review will be conducted within five years after
initiation of renedial action to ensure that the renmedy is, or will be, protective
of human health and the environment. "



